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P U L S E S  
(including GRU t Biochtlnrirtry) 
I e R I S A T  
lnternotlonoi Crops Research l ns t  l tute for t h e  swl Arid Troplcs 
Patancheru 502 324, Andhro Prodesh, Indlo, 
Xnhouae Review ir rn laportant event for the rrrerrch 
progrur, 88 it enabler them to benefit from lntrtdiraipllnr 
and intrrdircipline intrrrctionr rnd to u k r  8 aritiorl 
rrrrrrmrnt o f  thr rcco~plirhaantr rnd rhort coming# o f  the 
rerrrrck pro ram. It ir  r jolnt rttort by tho ~ciontlfic 
c o m i t y  o f  the rnrriturr t o  in rovo tho p r l i t  o f  P rerrrrck, ertrblirh prioritier rnd re e v m c e ,  rhrrply recur 
the gorlr rnd fix tha tima rchebule for their rahirvrsrntr. 
Thr prrrrnt review ir intended to look to thr progrraa 
u d r  in rrch o f  the project and to incorporrte in work plraa 
ruppertlona enerpinp during dlrcurrlonr. 
The procoedinga indlcrte the rojeatr, dlrourrion, P dircuraioa hiphlighta, rnd recommendat onr, 
The detailed diacuralon report# prrprrrd by tbr 
Rapportrura were revirwed by Dr .H.l.S.Reddy md Dr .l.liaqh, 
concrrnrd Progrrm/8ubprogrrm Leaderr and myrelf. 
I wirh to thank the Proprrm/8ubprogru Lerdrr8 
Project Scientlrtr for 
Prrticipmtr for contrlbut 
for the preprrrtion of dlacuarion reportr, D r . I . 8  
rnd Dr.& Singh for co-ordlnatlng, and help in odi 
nt.c.P. frirwrl of Strtirticr Unit for ty in9 the 
re ort and making i t  ruftable for computerirrt on with th( 
he ! p of Hr.K. Sanprth Kurrr. P 
111 ~ W k r b p ~ S u p p o r t  progrrsr ovarviav v i - v i i i  
Ill Project Progru8 Roprtr ,  Dircurrionr and Racornndrtioru I 1-83 
Sl. trojact 
Wo. nukr Projac t T i  tla Proj rc t nub- Paga Scimtirtr p ro~ ru r  NoD 
C-lOl(77)IC Intarnat ioml Trirlr  for D f y  
Atcur  
C-102(85)fC In ta r r t ionr l  t r i r l r  tot  ramis 
arid tropicr 
C-103(85)IC B r d i n g  ahort durr t ion deri 
chickpcru for r t rb i l i  ty and 
high ylald. 
C-lM(05)IC b r d i q  5 0 ~  durrt ion dari 
chick- for r t rbi l i ty  and high 




C-105(83)IC Broeding long durrt ion daci 
chlckpou for r t rbi l i ty  UMJ 
- high yield. National t 
P d i r t m ,  vith erpharir on 
kcochytr blight rosirturcr 
GlM(85)IC B r d i n g  krbuli ch ickpu  for 





C-107(65)IC b r d i q  lubuli chickprrrr for 
r t rb i l i ty  and high yield i n  
dry r rw .  
8. C-lOll(85)IC DrWiq chifkpclu for adaptation 
to wrly md l r t ~  pirntin~, 
urd to itfcrrrred inputr. 
10. EllO(85)IC Cliutic adaptation in 
chIckp08~ 
1 l l ( 5 ) C  Th rllavirtion of drought 
effwtr on growth ~ b h t i c  
nitrogen f imt ion crprci ty 
md yirld of chickpar, 
12. C1112(85)IC htect ion md rvalurtion of 
ganatic rrrirtion in ryabiotic 
nitrolr#l fimrlon in chickpm* 
13. Q-113(@5)IC Idont if icat ion of ri twt ionr 
vhetr chickpclr and pigwnpoa 
roapond to Rhirobiw inoculrtionl 
14. C1-114(85)IC hintuunca, rul t iplication 
urd dirtribution of rhirobirl 
ganplur of chickpar 
urd pimnpar, 
15. C?-115(85)1C Datectim and rllevirtion of 
rinotrl nutrient def ielmcier 
and roll chmicrl toxic1 tior 
in chickpea urd pigaonpa 
16. 0-116(85)IC aptatton of chickpa8 md 
pigwnpo to lov levrlr of 
available roil phorphorur 
urd roil nrfrturr. 
17. CI-117(85)IC Studiea on the prthoge~ 
cruaing viltr md root rot8 
of chickpea and pigeonpea 
Path 29 
18. C?-ll8(8S)IC Studier on the prthogena 
cawing blight8 of pigeonpar 
md chickpea 
19. CP-119(8S)IC Studies on the virurer affecting 
pigoonpu urd chickpea 
20. CP-120(85)IC Screening for dirruu resirturce 
in chickpea and pigoenpa 
22. Q-122(815)fC Stdie8 of b l i o t h i a  population VR/ ht 
to rupport tbr pert 7"' IntD p t w r m ,  uul to rror h iothia 
for utperimatr. 
23. C1-123(85)fC Studier lading to intqrrted SS Lnt 42 
pert unycrwnt  on pifronpar 
urd chickpea i n c l u d i ~  the 
cupontation of nrturrl control 
e l w n t a  
24. CI-124(85)IC E08t p b t  re8latrnca te inrrct SSt  tnt 44 
part8 in chickprr, pigwnper 
md it8 rrlrtivra, a c r w n i ~  and 
idrntificrtion of nchanirra. 
25. C-125(85)IC Crrin qwli ty irprovrwn t in US/ JK/ M/ 46 
chickpar OS/SCS/ Brd/ 
cu C 
26. C-126(85)IC Inver t ilrta hort plat reriatmce RJ M/ 49 
in chickpea uaint charicrl/ ?at/ 
biocharical mthoda C 
2 7 *  kw Project Carrplur collact ion, ovrlurtion Itds (ilU 50 
and catrloguiq a d  ganaticrl 101 
Inve#ti#ation 
29. ?-102(85)IC Dovelo$aant at rhart duration KG/ D r d /  9s 
oultivrra and ruparior breeding MVlt/ ?at/ 
llnrr tor rtrbility and grain SSLl 
product ion r w  ~ n t  
30. I-lOJ(0S)IC Davelopwn t of ncrdiu~ durr t ion KU/ Bed/ 86 
cultivrrr md ruperior breedin8 MV ?at/ 
liner tor rtrbility and grain SlL - at 
p t ~ d u c  t im * 
31. t-104(85)IC Dovelopwart of long durrt ion Breeder/ brd/ 50 
cultivrrr urd broadin8 population 8 ?at/ 
for rtrbility md grrin production t b / N P l  b t  
32. t105(8)IC hvelopwnt of hybrid8 uld  their US/ Dtd/ 39 
a d  product ion tachnology MVB Pati 
Bat 
33. P-106(85)IC Breeding for rpeial t rri tr KbS/tS/ Brd/ 61 
(nw vrrirbili ty; high protein W U S I  bl/ 
CJ 
34. P-107(85)IC Cliutic adaptation in pi~wnpw 1% &r 64 
33. P-108(8S)IC Tb r l levIr tJon of drowt  urd YSC/ 
v r t r r l ~ i r y '  rf f ~ c  t a  oa grovth JV#IU 
rryrbiotic n i t r o p n  fiwrtlan 
capacity d yield o f  pigwmpar 
37. t-llO(05)IC Studir8 on tha pitoonpor @ f l y ,  SS 
kl-romyrr obturr i w l u d i q  
invarti#atlonr o f  tho mchurtau 
of bort p h t  r r r i r turca .  
38. ?-lll(85)fC 8tudy 8- of  the t rc tot r  Ub/ 
aftactin# tha grain quality o f  I U O  
ptmpllw, 
39. DN-lOl(O5)IC liologierl walur t ion  of rdvuraod W 
p r a - r o l w r e  cult l v r r r  bovr lopd 
by crop i rp tovrrmt  p r o p r r r ,  
40. 01-lM(05)XC b l n t r ~ n c o  and avrlurt ion o f  n 
pitaonpaa t e n p l r r r  , 
48, 08-lll(O9)IC h i n t a n m a r  urd avrlurt ion of  U?1? 
Ciaat pnplrrr . 
44, ( i l l - i lS(O3)IC hintanurea o t  wild Ciorr rpaciar R?@? 
and intarapoci f i c  hybrldirr  t ion 
45, Obli(l(05)IC Mu1 t 1 loor t ion ovrlw t ion o f  ?R 
b ti#wnpe# g a r a p ~ r r r  
44. Ol-ilt(83)IC Hultiloartlon avrlurt ion of R?$t 
ah1 ckpa #a taplaam 
J.S. mvrr 
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K . B .  Srnanr 
P I G E O U P U  IN CRU OVeRVIEV H e l l .  Umngoah 
REPORTS GRU P I G E O N P U  PAOJBCTS 
BIOCHEMISTRY INPUT TO PICEONPEA OVERVIEV R. Jubwrrrthrn 
REPORT 
P-111(85)1C U. Singh 
Cha i r u n  
Ca-chai r u n  
Rappar tsur 
J.S.  Kurvrt 
S . 1 .  King 
V.K. hhu;, 
PULSE PATE0UK;Y OVERVIBES1 Y.L. Nsna 
REV1 EU 
CP-121(85)IC Y.L. h n r  
Chri run 
b c h i  rrur 
ilrpportaur 
V *  Road 
Rr.L.D.Svind.lo i n  hie op.nlng r u r t k a  wntio#d t h t  $4 
irgattmt principle8 are involved i n  intornrtioaal raacruroh. 
Psojwtr vbrm loolroolrd i n  detail ahauld p r o j e t  proerwr uwl 
program rhould projrct the Inrtituta.  BI ompturited 
greater nrrd for g r i n  1- production md rtrarrrd t h t  
project forrrulationr ahould bo rr lr trd to &aim Grria kguw 
p r ~ r u *  Thrre i a  n o d  tor i m p r o v i ~  yi*lda i n  India. 
R.rultr rhould bt uaeful i n  M t i d  Prograu aad 
tkvrlopnntrl  ttwruul. 
Talkitq about Inhoura Reviw ha mentioned that thi8 
givmr opprtuaity tor p.rtielprtlon of rciontlrt, fern rA1 
tbr progtur m d  hrlpr i n  intaraction for plum! umful  
md round trrrrrch project#, vhlch i# vary araentir tor t h  
Inrt i tuto* 
"f 
Dt,J.S. Kulvrr u d o  i t  clmt i n  h i #  introductory 
r r u t l u  that a l l  thraa progrua vet8 rrvievad thorou#hly urd 
rrvired/rrgroupod on tho  rrcoamondrtlon~ of tnt rrportr urd 
thorough dtrcua,ioora held" I n  thir praarnt Inhoum Rrvicnr 
for rort of tha Projactr o n l y  rrportr vara prarmtad rnb r 
tav projrctr rra rrvievrd tot my chur#aa thrt am k 
brought i n  tor thr  lmprovawnt i n  rpprorch and rathobology 
t o  rarva batter uar. 
Ha r d v i 8 d  that conrultrntrl raport rhould ba 
conaidarad while r ~ v i a i n g  prajactr i n  Pulrer on 
~ i c t o b i 0 1 0 ~  * 
1 L .  in hi8 p r q r u  ovarrirv ~ i 8 . 6  ttbc, 
i.porturer of iatrrdirciptimry intrrrctfarr urd nntion+b in 
thir camtclxt thr hr1r.r ptogru'r M y  ~a~inarr, 
kiontiat" r t r ,  r*r.rrch rapottr' ohatin# md pod 
support tr# mu, bawrear lhmgammt, b i o c h i 8 t r y  u8d 
Strti8ticr. In h i  ovatviru ha furthrrr mentimod that 
8p.ci.l rttcnrtioar v u  k i w  livan to th. ohort durrtim 
~ ~ l a c # p w ~ e  lor t wdiw md long burrtien, crop 
atability nu tba w i n  goal. Tho J ~ p u u r e  Oavrrnwnt hu 
uria t d  in I reaponso rtudiw, vhilr tha Tropical 
tkralopnmt and b8orrrch fnrtitute ( U . R . )  hu auppotted t h  
Ealiothir work. Tbrr hrr ktn clora cwprrrtion betvaen 
tb. chidpea projwtr of IGIUt Cantar, Syria .nd N i r t a a .  
Tho next Chickpea Seimtirtr' Haat v l l l  ba hald in 
I s l u r b d ,  Pakirtn fror 5-8 April 1986. Tho vork at 
Cwalior haa bean going on rrtirfrctorISy, but at Biorr 
imptovnentr ere rquird. a porribtlity of grwiw 
vlntrr chickpaar i n  krhmlr ir king invratigrtod, vhi lr  tha 
rrtaing of an aff-aoraon nurrory a t  Dhrrvrr will ba 
rt tmptd thir yeas. 
m r d i n g  tha inta#ration of th. groundnut and pulaer 
program, Dr. b n r  oxprarrod hi8 confidence that troa tha 
work point of viw not much chuyo ir axpocted .a tho 
objmctiver of thr, progru a clur urd v i l l  rnrln 
w M *  
2,  Dr.B.A.vm R b ~ n u r  proranted m ovrrviov of the chickpa 
b r d i n g  rubprogru. One projact, C-102(85)IC, vsa to be 
rrvicnml and tho ptograar of right other projocta v u  to k 
rrgortod on. 8r amtimad that I2 trirlr ere rant to 
caoprrtorr u mny rhovd intarart in thaacl arrly 
#emration b u l b .  Plot riorr and nurber of rrplicrtiona 
have bean incrured for batter interpretation of the 
rerul t r . 
3. h . C .  Johnren exptrrmd him viwt on the rolr of tha 
agronomy rubprogru r r  
( i )  to i d e n t i f y  conrtrrinta causrrd by 
phyrical r e  e.. targatding light, 
temperrtore md toxicitirr 
(fi) to find ways to 811~vlrte there 
conrtraints; to ertrblirh optimum 
cropping practices, and 
(iii) to arrQw ar recommdationr o f  
~ t ~ p c r ~ .  v i  tb impravad trait,. 
Claotypic rrwl -ria1 trprovwont 
ought t~ go hand in hmd.  
It had h a  d u i d o d  lsrt  year tht . reviov of the 
Hictobiololjt praj+ctr had to vait r canaulturcy, vhich had 
taken place wurvhilr during Octokr, 1985. Hinot chuylF.8 
a vetking8 utd t i  tlea hrr se8ult.d. Dr. Johurr.rr mntionad 
tha ri#niticant evmtr that took place during tha p r t  yrar. 
-H Wtmt tb @tri~81 o f  tb* full tt.. of J8-80 
ucperta; the trurrfer of Dr.N.P.Surenr to h l i o r l  and tha 
coarulturcy of Dt.t.S.Nut~n and Dr.L.R.Prd8rick. 
4. Dr.Y.L.bna vhila giving an ovarviev of tha hlra Pathology 
r*murck at IQUSAT center npha8ia.d that h t  ymt a11 
project8 in tha Pulrr t a t h o l o ~  rubprogru were roor$.nirod, 
and rerearch cancontrrted on bric arpactr such u 
apidniology of irportmt disea8.r of chickpoa (Purariur 
1 Ucochytr b l i g h t )  and pigeonpa (Phytophthorr bl ight ,  
Purariw vilt, Sterility roaaic). Rarearch priority hu 
8180 boon given for idrntificrtioa of prthwanic taco8 of  
hcoch tr  r a b i d  Pusarium c I rum f.ap. ciceri 
d o r d r . c h a 1 -  ai- and hreciuiiwum. -- 
8. mentioned that the Pula@ Patholagirts are working clorely 
vith breederr to screen breading mtetialr againat rever.1 
dirauar of pigeonpea and chickpoa In dimearr rick plots. 
h p b u i r  is bein# given for incotporrtion o f   multiple 
direue rarirtmce in  breeding uterialr. 
5. Dr.Y.Rnd gave an ovarviev of p u l s e  entomology and prerontod 
projact No. CP-lZZ(85)IC. Ba sururited variour rrpctr of 
Btli~thir populati~n rtudira vith the aim to incrrua the 
yfoldr in the frrmtrs fields. Be point4 out th8 future 
n d  for increarad amphrrir on host p l a n t  rrrirturc@ 
particularly in lsorth India .nd to limit their rffortr on 
bjocoatrol. Dr .D+ntts departure raquirar reviw of 
Beliothla project and the-  need for additional scientific 
rtaff. 
6. Dr.- Singh gave an overview of pigaonpaa braeding 
program. 5e appreciated the efforts and continued interert 
of h i 8  predecessor Dr.D.G.Faris in the genetic improv 
of pige0np.r. 
In early-ututity group, the main objecrivar have b+m 
to  develop h i g h  yielding lines for dry reed and gram 
vqetable with high protein and rrristurce to d i m m e r  and 
insects, and hybrids v i t h  over 20% yield advurtue. In 
..diur-uturfty group, the u f n  .(lph.#i$ ha8 k.rr on 
developimg determinate and i n d e t e r m l ~ t e  types with high urd 
v i i i  
rtrblr yield thtobgb rurirtmce to di-a8 end I m a ~ t a .  In 
late-mturiw group, effort8 haw km udr to develop d 
idetify atable dvarf-type varirata. A lot of efforts krva 
lo# into the productioa rad uintrunco of qwlity md of 
@lit8 1ithU thtOU#h i80htiOfip urd brlc, g ~ t l t i u  of  
brndert8 r d a  have krw u d e  avallrblo. 
'fb m r k  plu, for m x t  year include# cturtinwd mp5uri8 
ocr rrtablr and high yield, devalognnt of dvarf and 
cocrvmtional typr rr mocropr rerpcmrivo to hi#h Inputa, 
population improvoant through 4ncrcru.d contribution of  
vrriwn piold cmpoinentr, and teatin!# of  utariala in nawr 
ulrd wcoaven t ionrl rrou. 
bt.R. Jubunrthur pteaontod tho overviav of rerertch on 
grain qwlity improvamant in chickpea urd piewnpm. Ea 
88ve a briaf r8viuv of protmin uwrlyrir of ramplea recaivd 
troll the G.mtic Rarourcar Unit m d  Pulrr Improvennt 
Program, and mention& that Bioch.rirtry haa urcollmt 
relatiowhip vi th both the progrur and monthly rapart 
cantribtad by biocbamiatry ir rlro routinrly includ.6 in 
the h18@ Improvwont Program monthly ropart. 00 rtrormad 
th8 n d  to obtain rdditiond inforution in the follovla# 
a r w  t
( 1  food quality evrlurtion of product8 
prepard frosl chick-, m d  pigmonpor, 
urd 
(it) variability of protein content in 
chickpea and pigeonper. 
8. br.M.8. Mangerha vhilr revieving Carmplrrr kaoutcor in 
Cbickpoa and Pigcronpor informed that thr chickpa urb 
pi#.onp# gormplum, like the other crop genrtic ratourcar, 
ir nmt for the utiliration of chickpea md pigoonpa 
reieatiat8. B@ felt tht the laat yrarr effort8 to raviw 
md roorganirr ICUSAT rrrrarch project8 h u  hrlpd in 
at rourlliniw CRU rwearch project#. 
t Intar~tionrl trirh for dry 
lf 048 
K . B .  Siwh 
I . A :  van Rhrmmn 
n.v. neddy 
S . S .  Lstaef 
0.A. vm Ithaanan rapor trd tha prograrr of thir projact 
3.1. l t w r r  I Arrport bapraprrad indicrt l  tha incraw8 in 
yiald 'due to tha introduction of nov variaz along v l tb  tbrir 
rpaclrl chrrrc tetir tcr . 
T .L. kar t Hart of t b  ICRI SAT linar ralaarad or in pra-ralrrsr 
rtrga rra rarirtmt to Arcochytr bl ight ,  
M.1. Wmtgwh8 I Vhathrr ICRISAT work at ICUlRA $8 thr, part of 
ICatf!MTtr international undr te?  It v i l l  be drrirrblo to look into 
thir ut tar md tightan romr of tha loop-hole8 in  thi8 irporturt 
collrborrtivr effort. 
T.L. km t Chickpar Brwdar'r poaf tion rt I C U D A  i 8  ICIIIUT'r 
poritlon and thin l a  r collrborrtiva program batvran IQIUT uld 
ICAJUIA. 
o A report be prepared lndicacing the incraue  in y i d d  duo to 
introduction of n+v vrrietiar in aach of the countria8 &long 
vith the tpecirl chrrrcteristicn of the vrrirtiaa. 
o Wore gets of trials from Syria rrr k i n g  contributed thrn from 
ICRISAT Center. 
Report on the status of  countryvfae yield incrrur be ptwrdd l  
Hore sets of material from ICXW Center be cmtcibutod. 
t Intermtioral trial8 fat 
remi-arid tropic8 




J .  Kuvr 
4, b i o d  a m r . 6  by tba npart r l'abtuary 1985 - J w r y  1986 
A .  van prermted tha prograrr of thlr ptojrct. Thlm 
projrct v u  revlwed in vlw of th chuw that krll k.a m d a  
aiaoa the lrrt In-haurr Rmviru. ?tom 1915-16 maeon ?f 
multilocrtion trial8 have h n  dlrcantlnwd but I2 ttiak &rr km 
continued bacrure u n y  cooperrtorr mptarrod intrtut in tbue 
early ~wwrrtion bulb. %e a l ~ ,  a m t i a d  tbrt plot rimu rad 
n w k r  of rapliertionr have hen  incnucld f u  bettar 
Lntrtpratrtlon of rarultr 
I.V.Cllbbom I Vhrt 18 the efficiency of lattice dwip ovr t  
ruycnrtod dorign? 
8 . .  van Rkma I A w n t a d  derign v u  wod in conrultrtioa vith 
Wurarl Singh. 80 far cooplrrisonr have not W &a. 
I.$$@ a Thr afficiency of rynnted derign cor;p.rad to lattice8 
oould be m d r  only after arrerrment by uulyriv tbr data. If 
aollaborrtor8 vill u u l y t e  a8 RBD, then propoaod d u i m  could ba 
W y r d  rr I U D  vi th rdjucrted valuer for mcb raplicrtloa of 
w t o d  derign, but Irttlcer do not provida m y  rdjwtwat for 
Jncomple t t  bloc& f roa la t t i cer . 
J.8,kantz To hov u n y  counttier there nutaeries are r m t ?  
#.A. rra ltbnorn I During the part year them nur8atlm WCI maat 
to 13 countries. 
J,S.kanr : Are you satisfied v i  th fed-back on theta nurretirr? 
A t Data f rw about 60L of the trial8 rrnt w r e  
receivad. V* vould like to have results i s m  all coloperrtorr. 
J,S.krvrr : More nwber of trials are sent by ICARDA. Vhy leas 
%@dab rre rent by ICRISAT? 
8.A. +.rr Mwarrt Ye give the choica ta ca-~(wrrtorr. Aftec 
r.caivin# a d  request farma Itom thtr, ur *end the utariml, 
K.J. ltri t Th. lattice d r r i w  rra mote rffrctiva la taw c a n  
o f  roil brtrrogmaity factorr by urllrr tncolrplrta bloc& t b  i t  
could k poarible by augmented derfgn. Oaca tb option trr 
raplieation hu Introducd, i t  u y  br, kttrr to w e  rimple 
l.ttica with  tvo trplicatlonr tathar than augmmtrd dwign v i th  two 
raplicrt imr. 
W. Sin(th1 trtticer rrr gatmerally bttar but rarultr naed to k 
rwn bafota conclurionr can b. dram. 
C. t 
( i )  Vho ir rarponrlblr for the drtr mrlyria in v i w  of abJalcrd 
der igna? ( i t )  Vhat onvironwntrl parameterr rrr raked urd roaaivod from 
cooporr tors? 
E.A. mm Uhmam~~ 
( i )  Jhv data are returned t o  ICUISAT for urrlyrir, 
(il) Information on 8011 typo, tmprtrturr and rrlnfrll ia 
rquartd. 
J.8. k o m r  r Are ve up-to-date in tb uulyrir of data ubd haw i t  
is circulrtod? 
0 .  Tho rnrlyrir of data ir up-to-date and vr @.ad 
~ s l y r a d  tarul tr to cooporrtorr . 
J.S. b r  t Ya rhould intar~tionrliro our etfottr md analyred 
roaultr should be rent to  cooprratorr and othrr acientirta In 
cowtrier interested in chickpea rerearch. 
R.W. Cibknu : vhrt ir the reason for dircontinuation of 13 trial? 
A .  v : A l l  the 1 2  and P3 populat ionr r e  nov k i n g  
screened in direare nurseries. That ir one of the rarronr va hrvr 
dircontinud there trialr. Another rearon ir tha dirrppointiw 
rraultr of early generation bulk y i e l d  tenting. 
L. Si- t If direasr and insect nursarier have the objective to 
record rercton in different geagraphierl rr+rr then they rhwld ba 
conducted under artificial spiphytotic conditons. If othrrviar, 
they could be included in tk yield t~sts/nurr~ries. 
Y.L. Iwu : The objective I 8  to find out the race situation in 
different diseases. The cooperators are ancauragad to p l a t  in 
artificially created disease nurseries. 
o Tho porribillty of increare An t h s  nurbrr of trials and 
introducing into wrr SAT counttia.8 (gcrtlcu1atl.y in Atria) k 
mplored . 
o Tbr project ha8 trial8 on br+dling, ptblogy and a t ~ l t c  
betrilr ba col lectad on a l l  aaprcta. 
o The drtr  rac*lv*d be anrlyred rt Patmcheru and . c u l y ~ d  kerul t~ 
udr! rvailrble to all cooprrrtorr and other rciantir:~ in 
counttirr intarratad In chlckpaa turnarch and t hur 
intar~tionrlira our tffortr. 
o M a  drtr could hovovtr ba mrlyred by tho caoprrrtora LZao for 
their avn ura. 
o Cooprrrrtorr bo eneouryad for #cramin# tho di8-a Md i m c t  
nutrarioa in rrtificirl rpiphytotic c o n b l t l w .  
o Cooporrtorr can rrloc t mterirlr from thrra nurrarim for thair 
UIa I 
'!%a work plrnr h rov1r.d in viav of tho rbova diacuaaion 
highlight#. 
t b r m d i q  rhor t duration deri 
chickpeu for rtability cnd 
high yield. 
I On&{ Sirqh 
S.C. sathi 
n.ve ~ l r d a y  
S.S .  &tee! 
N, P. Sotonr 
4. hriod c m n d  bl r@p~rt r Pebrurry 1985 - January 1986 
Onlur Singh reported tha progrera 0 2  thir project, 
n.v.8, k d d y  I Are ve rcrernirq all the material in vilt nurmry? 
0. 8i@ I ?tor 1982 vr decided to rcrron 811 the u l v m a d  liner 
in dirure nutaeriere A tha linra ontered in All India 
Coordinrtod trial8 hrva dl t re@iatlu\c~~ 
n.r. ilmgdu t Ir thir project only want tor India? 
0.  bi@ r Thi8 project 48 want to crtar m v i r o m n t r  airilrr to 
trtmchrru conditlonr in Indir md ela8whrr@. 
o ~orribiiity of conducting yield tri.18 in countrier (other than 
Indir) lntererted in short duration a chickpea typo8 ba 
looked into. 
The po int  ruggastad in df#currion highlights be inaorporrted i n to  
vork p l a n .  
1. )+o)ect k e k r  
2. trojut Title : b t d l n g  low burrtion den! 
chickpea8 for r t r b l  li ty urd hign 
yield - International 
t J .  K u u r  
C.L.L. Cavds 
S.S .  htrref 
N. P. brxena 
n . v .  R W ~  
Onlur Singh reported thr pts(lrara of thlr projact. 
1.V.  Oibbau Vhethet i t  w i l l  be rpproprirtr to  maation votd 
mIntarrtionrla rt the end of tho ptojact titla. 
8 .  & ! Both the projectr (C-104 md C-105) A u l d  b r a  
votd @2ntetnrtionsla to arphrrirr chair inter~tionrl il)orturca. 
3.). lbrr I Vhy rolrction war not ude  in 12 md 1 3  b u l b ?  . Ybrt 
ir the ruron for ure of vild rpecier for trurifar of bcochytr 
bllfit rerJ@tmcrl 
0. $ingb r Vhrn there trial8 vrrr I n  the f ield,  we reorpntaed our 
projacti md made i t  mandatory not to rdvurcr my w i l t  #urerptibla 
~ t e r i r l .  SOH wild Cicer spciaa rpporr to hrvr r hinh dytroa of 
r@@irtmce to  A. - b l i ~ m u t  thi8 i a  yet to b~ confirmed. 
o Dw taruion rereening of germplrra/breeding liner right help 
idant i f y  rrris tance sources in Cicer rrietinum in rddi tion to 
making at  tempts in crossing with v-pecie.. 
The current project should takeup extcnsfva screenin# of cultirrtod 
species. Transfer of resistance froa vild sp.cies my b. 
cuaberscw, but should be attempted as well. 
r N t r m d i ~  lory burrtiam d w i  
chickpow for a t r b t l i t y  urb 
high yiald.  
Nltioaalt Pakirtan with empb8I8 
on rrcochytr bli#ht rrairtmca. 
# .A,  van lthoanrn r r p o r t d  the progrrrr o f  th ir  prsjwt .  Ho 
dircwsion var held. 
6. DSurruriar li#digbtr I N i l  
Votk planned k crrrlad uut 
r B r d l r q  lubuli chieltQIo f o r  
atabili ty and high yield in 
remi-arld tropicr. 
I S.C. Sothi 
3 .  ltwut 
M.V. ltrddy 
S . S .  Irtmf 
N.P. Sum 
L O .  O i b b o m  t #wr the countriar intrrratd in thir kind of 
wtorial In the SAT raalon. 
L. 8;- t k b u l i  -rypea vill have potmtial in Hrxiao md i n  
irrig8t.d rrrrr in India u errh crop a8 an rltornrtlvr choico in 
vhwt gtoving re#ions of  m a t  and Central India. 
Q k r l y  uturin(:  and 8ood reed sire k b u l i  typ.8 ba davrlopd. 
Thare my have preference in Indir, Pakistan, Dmgladwh, Wp.1, 
gthiopia and Haxico. 
o Poaribility of h b u l l  types under irrigation u c u h  crop u an 
alternative choice for vhrat groving regions in erst and central 
India be explored. 
Tha above Discussion Bighlights be taken note of for improving vork 
plan. 
i Bradial  Lubuli chtckpwu toe 
r t r b i l i t y  rad hi& yiald fa 
dry rtur 
8 . A .  van Rhwnen reported th8 prqrrrr of thir  projact. 
Wc, dircwrion vra he ld .  
I b n c d i q  chi- for adaptatiw 
to u r l y  and late plrrrtily, 
and to i n c r d  Input,. 





4.  -lad aormt\.d by tbo report I Prbturrry 1085 - J u r u r q  19M 
Onlur SLngh prerontod the progrort of th ir  project. 
R O O .  Glbbsart t lu ICBISAT my rerearch rtrtlon for thi8 trpr of 
mrk? 
O. 8- r Vo do not have intenrive work rt my othat locrtim 
arcapt rt Prtancheru, but rciontirt8 rt A . R . S .  QIlkrgm a n  
intaraated in thia typo of utorirl. 
11.V. C ibbau I Vhrt 18 the input of yrcmcsmi8t (N.?. 
thir type of vorkt 
I.?. Sums I Same chickpea gonotypot vrro ovrlurtd in yrobory 
trial8 md P-1329 md P1067-1 hrvo yleldmd rignlficantly highat 
than Aanigrri check. 
tbolt for the coll~borrtion with acfentirtr rt A.R.S. Culbarga. 
Tha Vork p l u l  should include ruggertion u d a  in dircwrioa 
hi@lightr. 
a Olclur Sinfh 
S.C. Skthi 
C.L.L. Gordr 
J. ~ w i r  
Onlur $1- reported the ptgrrar of th ir  projrct. 
R.V. CiMw#r t Eava you dona WC intro@raarion to intrograrr 
uraful charac tar# from arch othor? Thara ir no wntlon of a n d  
rim. 
O.!!iw a Va b u m  conridarm! r w d  8188 68 on8 of tk ehurctrtr 
for thir purporr. 
K .  Why K-846, vhich ir highly rurcrptiblr tor dry 
root rat, i r  baing urod in croraing prolru? 
bm8Llyh t It  a m rxcaZ1rnt gcrrurrl combiner urd hu rib. 
adaptation, large rod and high nodulation. 
L . 8 i g b  1 Gulrbi (pink) ulld groan read type8 rhould k wed to 
garmrrto rota variability. 
0 . S i y h  r There tywr arm important only in rare rprcific podutr 
in CIIltral 'India, thereIora, such typo of vork ahould b. dona 
locally but 88 r utter of fact ,  the#. t y p r  arm included in thr 
crorring progru. 
Vork planned b. carried out 
2 .  h.o)mt Title r Cliut t c  adaptat ion ia  c b l c k p  
4. hriod conrrd by rllport : Mry 1985 - Pebrurry 1986 
Nl P. h e m  preren trd the project ptogrrrr tepw t . 
(1) 1 u surprised that the lit~trture roviow, vhicb tocoivra 
rmphrsir in the project write up, hrr not yet boln dona. A 
thotough review of the limitations ia nacaal~wy k f o t a  my 
coaurch lr carried out. Yet reacurch rraultr a n  repartod. 
Are you not put tin# the cart brfore tha horar? 
(2) Water hrr bean wntioned ravetrl tlaar but vhy door the projrct  
only mnt ion rdrptr t lon to li#ht and tarparrturr? 
(1) Thir Ir referrin( apociflcrlly to evalwtion of t)u CB' work 
dona rt the University of Ruding - vhich, rr part of thir 
projrctr rctlvlter, ve are tryin( to evalwtr in trru of 
Interpreting C x E Interrctionr for chickprr in field 
rxprirantr. Ve are aimply rdri tting that we hrvr  not u d e  
much progrerr on thir rrpoc t over the prrviour yut, rlthoyh 
i t  rmainr r priority. 
(2) Thir particular project concentrrtea on *llghtU (pkotoprriod * 
photoryntherir ) and tuparrturr rf fectr but intarrctioar vi th 
othet environlrrntal frctorr, such rr urter, are baing Lupt in 
rind. Ve have other projectr apccificrlly drrling vith 
rerponre to water. 
. 1 : The w i n  point of thi8 project ir to undrrrrmd and 
exploit C x E intor~ctionr. If ro vhy arprrrto out tvo corpoMntr 
of thr environment vhen you & C ~ O V ~ & Q  t h t  thuo t not 
inbependent. I queation the uaa of only tvo aitcla to exuina G x 
. I balirva the rpproach should k to Inrtrwnt h a  brwdrtr 
trial8 md utilite the Irrge nuaber of sites for uulyria uring tho 
tclchniqurr developed for invert igating C x E intrractiona. 
R a t .  hu : We do participate in tha tntatnrtion~l 4drptrtion 
trials along vlth the brawler8 at swerrl placer. A lot of dotrila 
rra collected in thrm trfrlr and tb8 data ate bin.# proc8rrd at 
XeARDA and f(=RTSA?. Aydetrbrd and Iliaat rrprrrant to dlftreent 
environwasltr where very detailed obrarvrtionr can k u d r  by u , 
ditrctly. 
J.S. k w r r  : Talking r k t  the mvironrcrrstr, no data on the roii 
mirtura i r  proamtd in t h  toport. 
O. R a d  : Further to Dr* ViUicu'r quartfort, ve hrve u r r  of drtr  
troll rdrptrtien trirlr etc. o v r r  u a y  ywrr. D t .  Blmthron t r iad  
to uar r Part-doc to uulyre 8- o f  thwe drtr but v i t h  little 
apparent output. Should vr not .rkr r detrrrindrtteapt to 
utilite thr rurrrr of data rvrilabla rathat thrn to eontinu. 
collect m r e  hnd rore datat 
What rr need l a  r rrrlly cornpetant rpecirlirt to ba tarpo~lbla for 
tha rnrlyria of tha old drtr to determinr thrujor frctorr 
i n v o l v d  in adaptation md to quantify and qualify C x t 
Intaraction. 
C.K. On# r Thia ir true Car aort of  tha IC1115AT projectr. I would 
like to knov vhathrr there la any involvrmant o f  y r o c l i u t o l o # i a t r  
in the project. 
W.P. Saxma i Ye hrva collrbarrtion vith A.K.S .  iudr, r joint 
project with Pirtr Singh, md H.V.K.  Sivakuur war involvod in 
#arm rrrliet rxprrimanta. 
E.A.+.a I&w#a : Dr. Yillima 18 concarnd rbout frctotr ruch u 
light, tar arrturr, drylangth r t c .  Dr.Rord i r  concarnod about u r r  P of drtr co lectad alrrrdy, but not yet mrlyred. Data collrction 
alro ha# h n  dona by Dr. Wlllirar md hi# tram 3-4 yrrrr brck, rr 
ru goatd under. Doer i t  slve indicrtionr how h r l p f u l  ruch drtr 
co f lection ia? 
J.S. kmnt i Dircusrionr could be continuad on thir rapoct on r 
different sccraion vith all the phyaiologiatr getting toeethrr. 
I. S n t b r m  : Avrilrbililty of vast amount of data on 6 x E 
interactions is noted. But in v i m  of the fact that in tho part, 
project scientist, Post-doc# and consultants have found l i t t l e  use 
of these dntr ,  vc must examine the liaitrtionr. nortly roil 
eotiture, nutrient status, r t c . ,  is missing in them data net#. We 
must re-evaluate t h e  ustfulneass of much data for uking 
physioligical analysis of crop adaptations. 
J.S. Uswar One should note th is  point on minimum data Bet 
carefully. 
o A tbarougk reriw of literature dmrlrrblr for iqrl t of 
work p l a n .  
Q A p r t  from lifit and temperature drtr, moirture urd fertility 
drtr rhould rlro be collected uul interpretad with rerultr.. 
a Sail moirture and nutriant rtrtur rhould f o n  r part of the 
miniam drtr rat for 121 G x a trirlr. 
o Study k errrid out rt .ore lacatiotu, may k btwdorr 
wltilocrtion rdrptlon ttirlr drtr utllired. 
a It  ir borlrrble to hrvo r group dircwrioa of 1 plant 
phyriologirtr for batter intorpretrtion of C x t intrrrctioa. 
Vork plan for next yrrr to include ruggwtionr from above 
dircuarlon highlight#. 
: r)H C)ileviatian of d r a m t  
r f f m t r  wr grouth, rymbiotlc 
ai  t meen f iamt ion capact ty 
urd y la ld  of chickpor 
I.?. Suam prarentwi t ha project pt@#rr#r rrpot t . 
J .  Williur t I would not yrw that moil  dtoylht  in tha rwtfaco 
ama my limit tho rfficirncy of nodular beerum tha vrtrr 
potantirl o t  there nodular would rpproxlrto to t b t  of th8 plrnt 
and not to that of the rail. 
0 bpi. 1 I virh to clarify that with incrm80 i n  the depth 
of roving, tharrr war r r.duction in the nodule w r a  but aot tha 
nadule rctivl ty in tha rurtrco rona. 
3.1. V i l l i w v  I In your vork on comparing draught aatmenin# 
wthodr i t  i r  important thrt the yrocliutologirtr a m a i n  thr 
U R d . t o  area to determine the proportion of  vatar avallrblla tror 
tho rain during the cropt@ l i f e  and that which ir in tha roi l .  We 
tuvo G x rcrnning uthd intoractton do nidinl on the rautcrs of 
vatrr baing deep or mhallov in tho ptofi !? r .  
I. 8emthrm : You have .mph.sitad root rtudier. Do you hrva 
m y  plmr to elucidate t b .  role of mycorrhyxro in watar uptrlro by 
root ryrtea? Also, please give urn an update on role of 'dew' i n  
chickper vatar relations i n  north India. 
Ce Jduarrn : Ve ate studying aycorrhyzrr in rel~tion to nutrirnt 
uptake but not vatrr uptake. Ye rrr awaiting Iruir from othrt 
IQUSAT programs on t hi r 8 r p c  t . 
I , P e ~  : The tf fect  of dew is baing studied at Hisas. 
L kw : We veleow more input from the ~gro~liutologirtr and 
the scientists vorking on mycorrhytse. 
J.S. krnvrr : You h a w  mentioned about allaviating droyht 
effact. Pov are you going to do that? 
i.?. S u r u  : Earlier work on thir rspcret w u  on t k  tupoarr, to 
t h  ruppl.rcnta1 4rrig.t ion. lOov ve are rlao concentrating om t& 
eonotypic rvrlwtion for efficient ure of vrter. 
C. Jduna : Dr. Sethi ir uriq in th brmding program cnw of 
tb liner idatifid by Dt. Wsnr to be more efficirat in -tar 
w e  
S IjlSIYlt t If N fimtion is reduced dua to drought, vhrt is 
itr affwt on yield directly. 
0 bph t Ye could not rtudy thr direct  effect of rd&cod N 
fixation on yield b c r u r e  the p l u r t  hrr tvm ~rnrc.8 for -ring its 
ni troeen n W r .  
C. Jdmaoub t It is difficult to pinpoint vhrthcr tba offact of 
drought I8 directly on thr tymbioria ar i t  ir m indirect affect 
bw to rrducd plant growth. 
t 4rwr I bloction o f  hort ir more importuat becawa tha 
hart 18 primarily offectod by drought. Rducod 8ymbtorir ia m 
ef fact but not the crure. 
o In rymbiotic ni trogrn f ixrtion rtudirr, rrr1lrUr mirture 
diffrrr rt diffrrent poriodr and different parto of t h  8ol l  
protilr, Tharr rhould bo rccountrd to intarptot dittanntirl 
bohrviour of nodulrtion vlth the r a m  8enotyp.8. 
o Wulrtion, ni ttogen f ixrt ion and yield lavrlr rhouLd be 8tudiad 
in ralrtion to on@ anothrr* 
a Input f tor ytocliutologirtr and aycorrhyrar rci.ntlrt8 could 
improve there rtudier. 
Work plan8 for naxt year rhould be irprovd keeping in v i w  the 
dircurrion highli#h tr . 
3.  h j u t  rciati#t(r) r O . P .  Ruprlr 
4 .  bid -rod by rapott t b y  1983 - lrbrwry 5986 
0. ?. Rupolr prerm tad tha projw t progrrra rapor t 
J . I .  ltrnnt~ Sorghum yielded kttrr after the chickpm vwiety 
K8W. Could thir be dur to the diffotoncer in r o l l  roirtutot 
0 I noirturr vrr not artiutcrd, VQ i n t ~ n d  to m& a m  
direct #oil m~auraaenta kforg #win((: rorghun in tbe c m l ~  yrwta.  
8 VllliurrThare ia rom uaaxplrinrd phurorrnr in thr 
oxprimant thrt you daoctibad, in thr t ,  K 850 hrr kotr nduler, and 
flxra rorr I, but. doer not have high yleldr dmpi te  rrapondln# t o  
fort iliter N. 
0.1. hrpebr It cm prrtly ba a~plrinud if wr u8w thrt 
hnigati ir mre rtficlent in utilirinl t0 from roll pool urd hrace 
the rlrprctd differancar in y i r l d  botvrcm Annigrti md K 890 rrr 
not WUU~(WI* 
8 k m r r  Are the yield ditfarmcar in rorghw ri#nificlat? 
0.1. Rqohi Only rt 15% love1 of probrbililty. 
P C  kdiut To doterrin8 optimw nitto#an raquiruwlrtr for 
chickpcr, pot-culture my not be an ideal ryrtar. I t  uy be battot 
to tort the rarpanae in tha field itrolf. 
C. Jdrnrvrl Pot ~tudier are minly to  get role laadr urd to fix 
ths optimum levels of o r h r  frctorr. Yo plan to do pot uuJ field 
experiwntr sirultmeourly next year. 
Sic: The yield of sorghum In frllov-rorghw rotation 
would have been influenced by difference8 in moistur8 rtrtur md 
8130 nutrient status* Data on soil muisturt and nutrient rtrtur of 
fallov sails vould help in interpreting dif ferencer in rorghw 
yields in rotation vf th chickpeas K 850 and Annigeri. 
0 . .  RapeSrr Sorghum var grom i n  the rainy reasan vith HJmqwte 
rain fall. However, the unuad 8oistura in the frllov treatwat 
duriw previous rabi uy ba available for sorghum I n  rainy teuon.  
It Ir lers likely to d e  b i a  dlffermces In the rainy raaaon crop 
whrr moirture I8 plentiful. &awrer we would quantify mo?l  
roirture In our future rtudf-. 
lhmrl Slmghr 
(1) The range of nitrogrn doaer conriderad B H ~  to laad to y i e l d  
rerponrer vhich are atill incroaring. Thir rhovr the n m l  for 
utpatiwnting vith highat nitrogen levels. rn 
(2) What lvvrlr of nitrogen md rurlc, 60 you virh to urploro in 
your work p i a n  (IV). 
O D ? .  Illtllprrl.1 
(1) Tar, ve vould u8e higher W level8 in future rtudier. 
(2) A11 poraible leva18 betvwn abrancm of I 4  to r Irvel vbich my 
be toxic to p l a n t .  
8 .  O u r & a r  The quertion of roil moisture lava1 making r 
dltfarence for the frovth of rarghum in frllov comprrod to 1-8 
h u  m inportant bearing in interpreting your rrrultr. Cropping 
ryrtomr experiments have indicatd the effect of previwr r a a o n ' r  
cto ping pattern on the follovlng yerr'r crop prrfomaacea. X ! mu d rumeat you to Intorprot the rarultr of your . y n r i w a t  i n  
light of Dr. #rtarrjmr'r exporiencr in this rrgrrd. 
o In long term exporimentr on rarfdurl affect on ruboqunnt cropr, 
i t  is dorirrble to estimate initial and finrl uliatuta lavalr u 
wll a6 fertility str tuu for the cropr grovn in rrgwncar to 
interpret retrults. These studier 8hould ba earrid for 
different soil profiles as the feeding tones differ uog 
genotyper and crops. 
o Rmrponrmr to higher levels of nitrogen should b. o t p l o r d  
Vork plans improved for accounting of moisture effect on yield on 
l a w  term experiments along vith other critari.. 
2.  htaject t i t l e  I Idehtificrtion of r l twtionr 
uhrra chiclyua a d  pL8oonpm 
reapend to Ahi8obiur iaoculr t ion. 
4.  ).rid c m r d  by report a b y  1985 - trbrurry 1986 
O.?.Ruprls prrrrntad tho projact progrorr raport. 
J i l l :  lov  ruch rro you c h u y i n (  your approach i n  thr 
l ight  of the ?r+drlck/Wutwn rrpott? 
C. Johajlrnrr Very I i  t t l r .  Mort chuyes to the project8 vara 
Indcrpnbant of their report. lovevcrr, they d i d  #lvo rorw wrtul 
ruggal t ion8 on rxporimoantsl dotrilr urd porriblo col l4brr t  ion 
v i th  othar inrtitutlanr. 
S t .  m i  ?'ha rtrrinr of rhitobir for chickpar and pi$wnpaa h v a  
h n  rallrucrb by ICAR b r a d  on tho t r i r l r  conducted at dlttarrnt 
Zocrtionr for three yearre Have uc, tried to look rt  t h  drrr from 
tharr t r i r l r  on the rdmponrar to  inoculrtion and atudiad t b  
frctorr like t h i t o b i r l  cartntr, 8011 nutrient rtrtur urd othar 
proprrtirs? This should Cuve givm thr rrquf red drtr vhich vr rre 
trying t o  collect from to inoculrtcr t r i r l rw.  
C. JohPurm: There is  lirf tod data rvrilrble from prrviour AIC?IP 
tr ials to onhble thir t o  b done. Uo arm currently rqurr t in  roi l  
tor nm counts, e tc . ,  froa rite8 to which vr  r d  inocu L t m  
Bovever, t h i r  project h r  largely involve interprotation of 
rxiriting drtr and not mu& additional field exparinntrtion i r  
rquired under thf s project. 
P.T.C. kdbiar: The numb.? o f  rhigobir per ga roi l  18 dynulc 
depending on t i -  of m i l  supling and depth. Conridering th. 
mu1 labour requiremnt for UPN crrtiutlon, I suglert t h t  numbor 
of nodules In the uninocuhtd plot should be used M r critarion. 
C. J o b m u n :  Ve need t o  do i t  i n  the 8- v8y thrt v8 do roi l  
teats for the nutrient s t a tu s .  
J.V.D.K. hb: I do not agrw v l t h  Dr. blubi@rtr cont~ntion 
that NPN counts do not g ive  w f u l  i n f o r u t i o n  u they rrr affected 
by reverrl r o i l  frctorr. Th. r w d  rffectr brlurca out over a 
period of tima and MPN counts cw give s o w  ureful indiutionr. 
J .  i l l :  You tuv+ fndicrtod that t h  jwtificrtioa for tb.ir 
vork ir to p r d k t .  I f  thir ir 80 you should not w e  p l m t  
Infection bcruae i t  tak.8 too long to be predictive k r r S q  in 
m i n d  the dynamic effactr of tcruonr. Suraly, w e  of EtfU t s  
naeeaury. Vhrt about wnocloul urtibwlier. 
C. I completely yrw vf th you on t h i s .  
P.C. ?aria: In MM techniqwr you are wrsurfng ineffectlvenfisr of 
Ahirobiw populat ions. Bow vill you ~ a r u r e  rffsctiveness of 
-7 11 i t  not an important coawnmt of HPWwuurswat to 
.r 
ulu i t  wurlngful? 
C. ja&nsir#t Yes, in future vr have to look for r vry to  b a r  
rhrthar they rte effect ivr! or not. 
0 . t .  Rap+&: Uhile I rpprecirte the point u d e  by Dr. trsir, I 
vould 1 ta mention that testing the effcctiueneu of native 
rhyrobir I8 much mot8 tima conawing and r very difficult thing to 
do l. 
. h t  I n  order to  identity riturtionr vhere rrd vb.a 
inoculr t ion ir ncoded, u n y  inocutrt ion t rirlr should ba conducted. 
Do you intend to incrarse the nurbrt of inoculrtlon tti&lr? 
C, 36kllLUllt The priority I8 t o  evolve mathodology. Yo CUI hava 
rmll trial8 of thir t y w  conducted rdjrcant to tha i a t e r ~ t i o ~ l  
trial8 under Arirn Ctrin kgum Progru. 
W. R a d r  Thc Uicrobiology effort8 vere initiated 9 yaacr y o  vith 
two objrctivar, 1. to find r sup.r-ithitobiurn, 2. t o f i n d r  
8up.r-8yabiorir. Have we not bacor bog& dom vl'th detail? What 
P togrrrr hrve ve u d e  tovrrdr the primary objectivu? Bw much ongar vill vr  be talking rbout the need to develop ~thodology.  
Vhu\ vill there be r rrrl pry-of f froa t h i r  long t a n  raaaatch in 
tha frtnrr* firldr. 
C. J-8 In groundnut supr Rhitobium atrain8 hrve bean 
identified. ~n far  rs supat symbioris is concerned, ve do not 
knov vhrt i t  is  yet. The Indian situation ir unique md t k  
rarponaar to inoculrtion r e  difficult to obtain b w e  of the 
praaonce of enough native rhitobir in the soilr. But vith cropr 
1 chickpar vi th spacif ic rhlzobirl rcquirrments f t i r  &.tory 
to teat inoculrtion response vhon the crop is  grown for tbe first 
ti-. 
J.S. kmvrr: Nagrtiva results are not bad results. But the crux 
of the problem is that vhen none of the strain# is doing better 
than the native strains, then vhy not ve think of other fines of 
vork like mycorrhyzac. 
C. 3 m :  Ye can direct our attention to the work on rhizobir 
t b t  do better than native rhirobia i n  adverse t n ~ l r ~ ~ a n t l  like
the acid soils, raterlogged and saline conditions atc. 
o Prior to coaductitq trial# #oil nitregan data to ba colioctd. 
o U8e of  BUM i n  prediction rtudier bo loo&od into.  
o Sncrawa i n  n u r k r  of tr ial8 6arirrble.ta f ind  out tha rite8 
r q u l r i w  inaculrtiona. 
1. tro).ct k r k r  
2. trojoct Title 
: cP-llc(e5)Ic 
* 
I Waintmcncr, multiplicatia and 
dirtribution of rhitobirl 
gerrplarm of chickpea rrrd 
p l#ronp.a. 
r O.?. Aupcla 
J . V . D . K .  Kwrr k o  
1. ).rid ewerod by r8POrt : Hay 1985 - February 1986 
0.P.Ruprlr prorented the project progrerr report. 
3.1. V i l l i m t  k r t  year Dr. Nubiar prepared a bulletin on thir 
fatnntor ryster. This  vrr turned dovn on the groudr that tha 
anirting bulletin war rdequrte. It dirtrerrer w that h v i q  
turned down Dr. Nubirr's bulletin which includcd tha tectlhology 
nov rdopted here, there can be no ju8tificrtion for thir .  
0 .  R4~p.l . t  To my howledge this was turned down due to couple 
of rearonr. The vork ve present& here has different diwnaionr 
than thore givan in the bulletin you are mentioning. 
J.S. r :  I vrnt to knov vhoa you h.va as the potmtial uarr 
of thia fer~ntor - scientific orgrnisrtionr or univetaitirr vith 
rarpon8ibilltirr to supply cultures? In such r care you rhould 
carefully consider the cost aspect. I see the need to  prepare r 
catalog but let us not spend too much time for thir. 
C. J d u a u n :  This type of small system vould be ideal for l a m  
impravenant projects in such places 8s Africa, Thailand and 
Indonesia. Dr. Thompson has prerpared r fairly detailed bulletin 
but what Dr. Ruptlr has in his rind is r more detailed u a u l .  
0 .  Itupah: The cost is vithin Rs.3,000/-  including the 
injection device. Each unit can make about 500 packets 4 u n y  
tuch uni to may br installed in the s u e  organisation. By this 
sull  unit ve can reduce the spoilage and have better control. 
0 crtrlw on Rhiaobium to k publ l rhd  quickly, 
o korwwtca  o f  frrrmtor md rccer8~riar, working cart, prabwtian 
levelr, target groupr and onufrcturcrrr to  k tdqatitirrd. 
o Suitrbility of r q u i p n t  for rrrrrrch uorkera i n  ~ t i o n r l  
p t g l t u r  to  ba worked out. 
o ttototypan be r rdr  for ura at centerr, o f  I W W T  and brim Grrln 
Lagum Ptogru. 
1 OItl~tion urd rllevirtion of 
mineral autrirnt drf iciaocie,r rad 
roil churicrl taxtciti.8 ia  
chickpa uad p i ~ p u .  
3. hrojrct ,eiwrti,t(,) m r C. Johcnrren 
M.P.  Wtmr 
Y.S.  Chruhur 
O.P. Bupela 
J.V.D.K, b r  ltro 
C. Johmwen prorantad the projrc t progrrar report. 
3.1, Villiur The mrlinlty rcrwning lendr itrelt v e q  mll to 
tha ncrrrer t netfibour tochniquoa . 
?.I. Cbubm Ue will taka your advice on thir 
J.8. krnua Vhrt ir your thrurt or vhrt rre the trrmt elmmtr 
In thir project? In your plrnr for the nrwt y u r  more m p b r i r  ir 
on the wrk related to rrlinity, Conrideriw tho title, f rwe,rt 
that you rhould confine your vork purely to the nutriaat upectrt 
C, Jo&nnat Tha nuttiant votk in thlr project ir rimd at 
product* r unurl on hov t o  detect vhether chickpar ot p l p p r a  
&re ovrt limited by 8 prrticulrr nutitiant def icirncy. Tho pot 
nutrient rcrerning trirlr, previourly referred to, rre p u t  of thir 
rttott md rr@ continuing on r priority buir. Ve ur firrtly 
trying to drvelop m d  docunnt the rort rui t r b l r  procrdurrr for 
Identifying my deficiencies. Bavin~ identified a problem ve can 
than initiate field fertilizer trirls. 
J.N.  hacock: Can you tell us aorc about the experi .cl~t planned 
t o  look at the effects of solrriz~tion on soil salinity? 
C. J d w u a n :  Dr. Katan, a consultant on solarization who viritd 
us last year, reported that solarization did tend to alleviate 
salini ty in Egypt, a1  though these studies arc a t  a preliminary 
strge. Various theories, related t o v a t c r  movement in the profile 
under the polythene, may explain this. Ve intend to apply simple + 
and - solaritat ion treatments on moderately saline areas at Eirar 
in the coming seasorr. This is a minor aspect of our overall 
studies on solaripat Ion.  
A .  kdr: You wntiolrrrd that An your p t  ucpcrtiwnt, a c b  mil  
rmr uintaind a t  or near field capacity. Uov uu FC drmniad? 
C. krLwuar Field crpaci ty was datermid by adding vatat to 
pots of roil without plants, allowing I t  to drain for 24 burr, u r d  
tlrcm waruring water cantant. MI water roqulred to vintrln a11 
of tk.  roil in the pot rt ?C v w  then crlculrtd. Potr (vitti 
plants) -re than vatatad to the c~lculatd total mi&t daily. 
Actually, owor tim th* sell vould b v *  brur balm FC on ur rvarage 
rinca pot8 w r a  vrtercrd to ?C r d  rllovrd to daplate. 
Qrid Sit@! Thir ir rqrrditq the mchmlrm of ralinity 
tcrrirtulcr. Are you plumitu to canduct.rollr ratprrrinntr to atudy 
robiliaat ion of nutriantr or induced wtcbolic e h u y . 8  tagrrdirq 
thir arpact of your project? 
C. Jobuurrl Ve riaply plan r o w  -1 818 of Wa, K C 1  (and 
porrlbly othar ionr) on ruplas froa ar  ! t tolarant and awcrptibla 
gmotypar to rar I f  vo em artrbliah my ralrtiomhip botvaan 
tolarmca and tirrua rrlt content. If va can, thon va aould 
parhap8 rtreullnr rcraaning for raft tolarurca by uaiq p k n t  
rrrwrlyrir on r range of @aotyper Srovn in r unitom fiald (ray, in 
trirlr for otbr purporar). 
A Clucrllrrr mat application rro prarrntly aspacted for tha 
~olrrirrtion? Rrr thir progru mlrrged thr rcopa of rolrriration 
beyond its rpplicrtion on eacpariment atrtionr? 
C, Jobawn 1 Dr.Xatm, 8 conrultant on rolrrirrtion to tha hila@# 
Progru, pointad out that thir trortwant my hrva rpplia8tion to 
ccnwrcirl r a d  production of chickpar and pigaonpor, in anruriq 
that dirtributad aaod vra  frer of roil-bornr dirarroa that can ba 
tranrmittwl in the reed, ruch rr lurrriur vilt. lor high raturn 
cropr grovn rrpertadly on raatri-d rrear thia traatunt h u  
bmn rhovn to be highly profitable, in plrcar likr Cdifornir and 
f ~t8ef. 
o Priorities of deffcfent rleauntr be fixrd ar rrrponrer to thaao 
elements are varying in different SAT counttior. 
o Cort of solarization to be looked into and itr vrrlour urar and 
application8 vorked out. 
o Salinity tolerance studies to also include effact of othrr 
nutrients and moisture l c ve l t .  
o Study on deficiency symptoms should rlro form r part of the 
future plan of vork. 

1. hr).st w r  
2. ?ta).ct title : kdrptrt ion of chickpea and 
piawnpar to law lewlr of 
rrr i lrble pb~#ph@tur urd 
rail mirture. 




Joj  1 Arihrrr preran tad the projac t prograrr repor t * 
J.S. lurvrr~ 
(1) It 1s r vary Interertfng project* Succrrr of  thir ptojact  
depends, hovevat, on roil m d  plant rnrlyrirc Vho ir dolng 
thir, tho rciantiata or the rrrvica lab? 
(2) Uhat rra your vieva abut the ditferencrr in tho rrrponra to 
rpplid P in tho Vertirolr and A l f  frolr? 
(3) Thir project ir ruitrblr for ure of I-32. Arr you plmnirq to 
w e  thrt i n  your rtudier? 
Joj i  Arihrr~ 
(1) Hort of the choricrl rnrlyals ir done by the rcirrrtirtr 
t h n r e l  ver . 
(2) In the Alfirols the total amount of phorphorur ir lowar t h n  in 
Vertirolr, but the Ohan rvrilrble P 18 higher i n  tho Alflaolr. 
Ue have observed that the rhizorpherr pfl ia 1888 than 8.5, 
vhich Ir uaad in Olrrar axtractlon method. Thir my bo cmrring 
the deacrepancy. Ue are t r y i n 8  to ura rlternrtive lnthdlr of P 
ertlution. 
(3) Ye rre planning to usa P-32 vhen va really need to ur8 that in 
=re pointed studies, 
J.N. Pawock: The project sets  out to ertrblirh the wchuri#u o t  
prfncipler rssocfrted v i t h  phorphoru) utiliortion #id I t #  
interaction v i t h  soil moisture status.  You plan to work vith two 
crops, two s o i l s  and a range of soil mistur8 conditim8. f u 
cmcernrrd that  there my ba too u n y  intoractions a d  too fm 
rerourcrs for ruccersfully carrying out this type o f  project, 
h j i  Arihr.: U t  pian to concentrate mainly on the effect of  #oi l  
physical propert l c r  and the interact ion8 v i t h  roil microbrr on the 
a v r i  lab1 lf ty of phosphorus. 
C r m t  A u j o r  p.tt of thir project involver iprt ti- t g r t h r  
r lot o f  work thrt b r  rltudy km done. 
. Vhrm I l i r t c m d  to your talk, you repeared s m r r l  t i o r  
thrt ? Ir not liriting f&ctor+ I t  r n u  to w thrt 8-y mid P 
SI lirl,tlng factor. Did anybody ray rot Or i r  tb ir  r #anerr1 
belief in ICRISAT? 
Joji  &l&rrt T ma not very u r  h c r u s c  not mch h r  been 
p u b l l r h d  f r o a  ICRISAT on th is  rrpcJct. 
C.V. 8mgt Tho rearon for low rmrponre of crops to 8ppfi.d F 
p.rticularly In Vortirolr can b. found from both chrmisrry of P in 
rail8 vlth high r b c o 3  rorulting i n  high pll and tha 
chrrcteristics of crops, t b f r  rooting habit, c b a i r t t y  of 
toot-roil interfrcr, and bioloeicrl ehrrrcterirticr. 'hero r.wu 
to bo no ?-enigma. I rou ld  Ilk8 to support your rttwpt to rtudy 
on root chrrrct~rirticr prrtlculrrly. 
0 .  1 The nutrient rrrpntr of pigeonpar my ba expected 
to incream at the crop yield8 are incramed in htgh Qmarlty/urtly 
u t u r i w  genotyper. Thir vill chuye r lot of thr frctorr. 
o Anrlyris to include both roil and plant ramplrr. 
o th. rerponrer be tried r l r o  for high denmi ty/urly u0turi t y  
tYP- * 
o Project r ight include atudier vi th  P32. 
o Agronollic rrpwtr r l r a  to be r t u d i d  alone vith P r+)pbnre for 
dry utter production and grain y i r l d .  
Puture work plan to  take recount of rbovr d i rcurr ion hi@lightr. 
2 .  -jut Title : $tudle$ on tht pat- cauriw 
v i l t r  and root rot8 of chirlrpr 
urd pi8aanpae 
4. Wid m t u d  by report t Jmurry 1983 - Docrakr 1985 
H.?.tlrurr, prorrntd tho projoc t ptolraar rapor t . 
It.C.Jah I Solariration reduced the propqular of 
o 8 rw t .  rp. 8 by 9=foId, vhar8u i t  coul 
&r of I. u d u n x b y  1-3  fold.  Vhrf i~ the po,riblr 
enplanation to? t h w  
H.t.llrrrra ! Vo ara dealin@ vith tvo di t f r r rnt  pathomno* 
?.U.&in I 0ov long the raa tdul  eftact of rolariaatloa v i l l  h o t ?  
I e ? . h v u a  r Vo do not knov yrt  . Jtudior i n  I r r r r l  have rhovn 
affatta for 4-5 yartr* 
T.Lelk# 1 There rffactr drpand upon pathopnr. Ya hrve t o  teat 
undo r our condi t ion#. 
8,B.ling I Vhrt i r  the practical ri#nificmce of aaad-botna nrtura 
of ?. u'dw 1 
II 1111 
I . t . l m r a  1 I t  i r  importmt for  qurrmtlncr puropraa md r l g o  to 
avoid the rprrrd o f  the dimare i n  nav rtera within the country, 
S.B.U.(: r Do'va havr r v i d ~ c r  for t r m r r i ~ ~ i o n  of d i r a u e  iron 
Infected rlnd ? 
It. Irruk@I78y 
(1) h r  infected raed shw my external ryrptorr 1 
($1) Vhat i r  the incidrace of infrctrd s r d  froa I .  udla 
Infec trd-plants ? 
IS,?. lhwue 
( i )  There are no external rynptou for infected srrdn. 
( i i )  Five to ten percent seeds vere found infectrd i n  the cultivrra 
tested. 
b.K. v u u  ( $ 1  1s w e d  trrrtrent vith banlate 1 helpful i n  errdicrtfq t h  
fungus in fnfactd 1 4 s  ? 
(11) Vhat i s  the period o f  tfftctlvanerr of this s.cd t r m t w n t  i n  
chickpea ? 
M.?. h t 8  
(1) Y e .  the nard treatment vlth Brnlrte T has been rcccmmnded 
for chickpar. 
(11) It $8 rff@rtive for tvo yarrr. 
0 
L.R. Ilrylbg)ra 
Vhy inva8tigrtionr on the perfect state of - F. udur - ara Syportmt, 
and hav do you propome t a  do i t  7 
Me?.  b m r a  
Zt i r  laportant to knov mote rbovt taco8 md au tv iv r l  o f  tha 
tuntu,, VQ look for rhr perfoct # t a p  vhi lr  on 8urvYp tr ipe,  by 
ulrirg irolrtionr/ inoculations on wdir, r t u ,  urd by 
rtudying effects of tanprrrturer, moirturr, light etc.  
o Aa intarnal red-borne nature of turarium u d u ~  is matrbltrbod plmt 
quarantine m r ~ r u r e r  be rdhrred !o-crr.;;f t h e  #tb@en. 
o Cort o f  rolrrltrtion, I ts  resldurl a f f e c t  on prthagana in Indian 
condition8 be ertrb~irh~d. 
work plan  may br f l l * iented to #tudxr rhave aspactr 
: Srudior on tha pathopna awing 
blights of  pigwnpe8 and chickpa8 
: Y.L. Nana 
M o D *  Scholar m d  
Port -doc torirl ?ellow 
Y.L.ke prrronted tho project progrorr raport urb rxplrined that 
revoral rerearch rcholrrr md Port-doctoral fellovr have vorked on 
r number of basic rrpoctr of tho prtho8qne cruriw blight# ol 
piponpaa m d  chickpar. 
(1) In viav of the rxtmriva variability i n  A. rrbioi, vwld i t  
ba poraibla to carry out effrctlvr btdinaforwiirtraco to 
~ c o i h y t a  blight of chickpor ? 
- 
( i f )  Vhrt ratin8 doer tho A~cochyta blight-rerirtmt mtorirl have 
on 1-9 rerlr 7 
T.L. krw : 
(1) If the fungur tur in-built caprci ty to produce Irr8e nrvwr of 
racer than breadin# for rrrirtrnca to tho dirm81 vould k 
difficult. 
(ii) The rrrirtrnt liner hrva b a n  rrtrd 3 on 1-9 real@. 
M .  M y  r A nurar of crcrr may br prrront but i t  ir ripfficurt 
to knov hov importrnt rro they ? lor lnrtmcr, thara oxit 6 rrcr8 
of A. rrbiei in Syria but only onc race Is rariova in trnrtr' 
f i e T d ~ I h .  prevalence of racer rhould not dater w froa bredin#  
for blight rarirtrnca. T b r o  rro carer ruch a8 whort rurtr &ore 
many rrcear are present but rer is trnce breeding ir ef  fact ively urad. 
S.B. Kim# : But there is danger in instability of rorirtusca. 
J .B .  Villiau : In the fwe of claim8 and groving avidencr for a 
number of races of th+ blight fungus, do you fwl tbat r hmvy 
investment in moving gcner from the v i l d  specier to the cultivatd 
is justified ? 
1.L. : We will  look in to  this rnpect carefully. 
. bdopdbyry : IS there any inforution on how P. - dr8chrleri 
f .  sp. cajani spreads ? 
T.L. kns : Pk to hthora spp. spread in h e  soil through + zoospores. Zoospores oat on vater. 
o I n  v f e v  of the porrible e x l s t m c t  of races, :hr, brudiw 
program ba proporly ehr lkd  out .  More information on pat- 
v r t i r t  I o n ,  v t  sulanc.s uad prrvrlrnces migbt help p l U I  bet ter 
bredlng programs. Host pathogen-mnvltonmnt rrlrtiloarhfpr b+ 
rr tab2 1 r h d  + 
Tha vork plan be reorientad t o  cover the point8 in diacwr on 
highlights. 
Studies oh t h  viturat a t i r c t i q  
pigronpa and chickpar. 
4 .  P r o j w t  covered by report Hry 1985 Jlnurry 1986 
k.H.Ghrnekak prsscn tad the y t a j c c  t progress tapor r 
D.V.R* 
( i )  Rarsh trcrtmants hrva k e n  applied in purification procdurrr 
far sterility mosaic virus. Inmuno gold laballing technique 
is dangerous md d i f f i c u l t  for ouch a v l r u a .  L t  should br 
used I n  crraa vhcrt othervisr v i r u a  paclclen are not v tr ib l e ,  
Extracts of the v i rur  infected larf tiaaue should h urad to 
detect the virus t n  the infected tissue. 
(11) The chickpea stunt virus is easy to purify. Produce antibody 
against i t  and usc I f  for detection of the virur. 
A.M. Clunalur 
( 1 )  I an not much rurre of the immune go14 laballing trchnique, 
Mr. Manotaar'r exp.rtisr wi,ll be utllired i n  crrr weare to 
use t h i s  technique. 
( i i )  PLRV is r vary good antigen. Yet. I rgret that rarology i r  
the best way t o  detect the v i rus .  
D R .  M d y  : For sterility rnasa~c virus, I rugg8at to uro othar 
modern methods apart from electron microscopy. 
D.G. tarir -: 'Jhr t about. long term plans about virur direare 
problem in other rountrica ? 
T.L. k3H : I f  t h e  diseaw exists, we rerliza to idontify i t  t n  
other countries, Ijncr we h a w  rntirerwn againat tho a tor i l i ty  
rosric v i r u s ,  ve can do surveys w i t h  microscow to look a t  mitea* 
Phyllody has bean repartcud i n  pigeonper. Larfhopprr cur trurrrit 
HLOs . 
P M i a  : Can you trrnfer SH ~ c h r n i c r l l y  to other hosts ? 
Pathogenicity tests are arrcntirl to p r o w  thrt VLP r ra  implicated 
In SM. 
J . I .  William : Have you snr lysrd the VU for DIJA Or AWA ? 
a rimpllficd ptocrdures be ured tot  puriflcatron end detection of 
sterfll ty w#r ic  v i r u r ,  
o W e r n  r c r t h d a  br used a p t  t froa  rlrctrnn micrarcopa 
o Prthogenrity test8 are rsrentirl to prove 'hat VP: s r c  
i m p l l c r t d  i n  strrillty m o ~ ~ f t  
note rhould be taken of the dircurri+.n highlights In 1mpl.mcrnt fng 
the vork plrnr 

D e C o  ?aria r I t  f $  d i f f i c u l t  to  have c a m b i d  ro ir tuwe  ria-.-via 
uintrining y i e l d .  Braderr' vim point i #  that i t  should bripOla 
in -err. Tharr rhould k ri4lo d l ~ u , c r  aurmry for bme?iag 
matorial i n  th f irrt  p h a .  t v a s t w l l y  our m a t e r i a  ought to 
hrvo reairturce to beth dir 
?,Lo kar t Thir raquirer ia-program dircw8lool u t h t a  
dif tormce of opinion. 
?.We Amin t It war wnttomd at the recent rrlarr at CHTl *bat 
w h o v  a l i  ttlo ef t h  ctpidaiol~gy of SW. Ir ICRfSAt 
contwplrting my atudie~ on air upect rl * 
T,L. k# r I d o  not rgrn thrt  we bow very l1tt;e about 
apid8miology of the direue. Permnirl pigwnpku &re excrlltnt 
reaotvoirr of ritor. In er- uhera parannirl pigwnpcru are grwn 
thte r e  #ood incldencor ot SH. but,  vhy rite popvlrtion 8-8 
dom 18 not hml 
L.K. V m n v  ! Vhat are the chwcoa of the entry of Syrian racer af 
&coch tr rrblei lnto India throfi m a d  4.port.b f r a - w t i r  inrpito 
q d r u t a e n  t v i  th nr t 
H.V. k d s y  r Therr i r  no chance of the inrroductim of racer 
bacaure tha r e d 8  are exported from tha Sprina chickpa crop thrt 
doer not ruffrr from Mcochytr blilht. 
o b gardiq trmrfor of renirturco to v i l t  mnd Sn, rimultm+euly 
or i n  phrrar, vi  thout lor8 to y i e l d  k dircursrd v i  thin the 
program vith the rvrilrble drtr. 
o The flueturtionr In site populrtionr be atudird in trlrtion to 
8@veti ty of SH. 
Tho above points should be looked into for irproviu vork plan. 
2. mjut title 
: Y . & *  t h e  
Post doctoral Pellow 
T .  L. Horn pramantad the project program8 rapor t . 
D .  h r i a  I What rra th4 plrnr to continuo examination of linor 
rrriatant to nrutodor v l - v r  tho po8riblr rrrocirtion of  
rarirtanca to Purrrium vilt with rerirtmca to newtodar Y 
T o t .  I b a  n Ua could not #end n+.rtodo-rerirt&nt lima tor tarttng 
to tho North CIrolinr Strta Univrrrity (NCSU), V1U. Liner 
raoirtmt to hrarfum vilt war0 mont to WCSU md maw ot t h a  w r o  
found rorirtrnt to root-knot nematodar. V r  have frcilitlr$ md 
f r e e  halp from Sciantirta of GAU to tent our l t - a i t t  liner 
for roairtrnco to root-knot neutodar at CAU trrr. lovevor, fund# 
are nwdod tor collaborative vork vith W8U (The Intanutiorul 
Haloidogyno Project ) . 
1. s u b r ~ r r  
(i) Do vo have any informtion on thr occurrence of namtodo 
diraamrr in frraors' fields ? 
( i i )  Hov the vilt-rorirtrnt liner vero ovrlurtod tor rrrirtmca to 
root-knot neutodas at rho Cujrrat Agriculturrl Univrrrity ? 
T.L. kao 
( i )  No. Vo do not hrvo data for neutodr direrrer in frrwrr' 
f ieldr. 
( i i )  The vilt-rorirtmt liner vora torted for rrrirtutco to 
root-knot nrutodes in glrrr hourr. 
V  lbddy : Neaatode disaares of chickpea have been found rrriour 
in farmers' fields in Syria. Cultivar XLC 482,  rolewad u 
Ascochyta blight-resistant line in Syria, was wlthdrrvn latex due 
to its susceptibility to cyst nematodes. 
S o  Kin# : Bov do you ev8lurte uterirl for rotirtmco or 
surceptfbility to neutoder 7 
T.L. Ckn+ : Resistant and susceptible check grnotyprr ate 
identified based on over811 grovth of plmt. 
o Fhir project was carried out by r Pact4octorrl Pellev. Furthr 
continwtiorr of rork on nnatod* of ehickpaa Mb pi-- u%ll 
d e w  on bmr room tCIfMt*r unrgaaent decide8 to a m t a t  
Mmtologir  tr .  
'b n r r t o l e g l r t  rhould p h  pro$ru to  8uppott t h  b-iw 
program for broodiw for r o s i t m c r  to  n.utcrdes. 
I gtudiaa of laliothir papubtion 
to rupport tha paat amagmmt 
prwrur,urd to r u t  11+1iqthit 
for axparirrntr . 
3. h-ojoct rc fa t ia t (8 )  : 1. R e d  
D * R *  Put (to OI~C 1985) 
4 ,  htiad carrrd by report t March 1983 - Janurry 1986 
V . R d  ptoaonted tha project progrear review and rwurirad various 
arpoctr of Iollothir population atudiar with r main rim to incrowe 
tha yields In the frrnera fioldr and l o w  term urvirommtal 
protection. According to Dr. David tbontfr report, thaugh tha 
pherowno trap8 rro inof ticiant in trapping Iialiothir (<20%), tha 
proximity of the crop and tho location of tha trap w z e  rlro 
importmt. Dr. h n t  ha8 rlro ruggartad tho exprnrioa of tba 
phoromne trap nrt ional not vork by incrasaing tho replicatim at 
key locations ar voll a# covering r o w  gapr i n  tha rubcantinmt. 
Dtr. h n t  md A . B , S .  King havo rlro u d e  # o n  imprav.nntr in 
u r r  roaring fioliothir under laboratory condition8 to utiliaa thm 
in rcrrrntng xormplrrr for reriatanem undar field cue#. Dr. R o d  
amphaair& ihi importance of their llrliothir data br;rlr, vhich v i l l  
b. available to roaorrch vorkera in an earv forut. Dr. bad 
pointed out the tuturo rvnd for increamed uphiria on heat plant 
rerirturco prticulrrly in north India and to llrit thalt aftorto 
on biocontrol. 00 mentioned that Dr. Dent'r domrtura reauira8 
raviev of Moliothir project and the n r d  for addiiionrl rcirdtitic 
rtaff. 
. k i n  a Huch of th@ inforution on trap catch88 clearly ahov 
tho lrcunro in the technique. Under there eircuuturcrr, ir i t  
jwtifiod to continue thia work or to intenrify it? If 80, viut i r  
the time limit on this vorkl It will rlro pinpoint what 18 
expected of this project? 
Vel.+d r Host of the lacunae rro in our ability to interpret tha 
data. Va should continue but for a required prriod to enrurr an 
a d q u t e  datr rat, but vr have to consider tho futuro of thlr 
project in relation to the TD$I project in WP. The reeultr of 
this are providing us v l t h  interesting information md we have 
taken rtops to  increare replication a t  key sitar to improve thr 
utility of the datr. 
S t  : Whrt rauld be the o u t e e w  of fhia p r ~ j e c t ?  Shall w 
go for mans trapping as indicated by Dr. Dent? a t  are tbe 
porrib3lltla6 of finding rttrrstrnta for faulrr?  
O . & d  : The outeora froa th lr  project v l l l  k r brttpr 
undarrturding of R d l a t h l r  p o p u l r t i o n ~ .  I can 8- no rccpt  far 
u r r  trapping rr a wrnr for control 0 1  ilellor,hir arai err.  rC- be have triad t o  f i n d  f e u f r  r t t r r c t u r t a  .nd v l l l  c o n t  nu# to do rc 
but the c h r n c ~ r  do not look gbbd. 
T . .  : SOH t fme back 3 t u p p n d  to  read In the 3nd an 
Exprwr about the drvelopwnt o f  ~ 8 s  trappin# technique f~ 
Iollothlr moth in tontrolling it8 infertation by the P u ~ w  
- t e a  b n p n r .  Arc you rvrrct of i t 7  Do you blievct that rr 
going to ba aucca;aful? 
We- I Yea, 1 am avrre I do not th ink  thrra ir any poariblltty 
o f  w i n g  the Hellothis pharonone directly for the control of 
H~Uqthir d w g r  + 
# e ~ , a r w  : Some blrdr are alvrvm rittina on the phrrarona t t r p k  
md crtch !he irllotni8 math8 that v l a l c  thr t r a p 8  durine d y  tlk. 
Do you trkr i n t o  account such r phroomrncr? 
V, l+ rd  r Mart b f t d r  r i  r r lng an phrroncrne trap8 rrr the k i q  crow 
(drongo), Thrrr da not hunt r t  night when ~ d l o t h i r  f l y .  Only 
o~ceptionrl mathr 4 1  c p t r l t  tho * r a p #  dur ing  the dry  l i r a .  
N , 8 h # h  I How do : , # ~ u  morrure the eE f i icirncy ot: pher omone t t)p# tor 
crtching ?he mcthlQ Therr 1 8  i f a r l a t : a n  in t h e  moth cate&$ ovir  
r a p  Can t h i r  vrrirtlon ha a c c o u n t a d  tot by thr rduction 
in population rlrordy caught I!? other ttrpa? 
O . w t  Dr. Den- o b r r r v r d  r l n # l r  trrpr through :hr n l @ t  Utd 
fomd I>% or :ear o! tharr inpp:orching the trap8 Vera c r e t .  A8 
@bout 1 4  millIan rra flying on I C R I S A T  at a park and v r  do not 
c r t c h  more !hart !>,i"liiO of t h e s t  I n  r night, f doubt d f  the crtchaa 
grrrtly rffcct :he nkiahcts r ;y i lrb lc  !or capture. 
R,A,~.H~allar : A ' t i p c  of c , !a t i s t  c m i  methods have bran ured to 
rnr lyse  the pheromone t r a p  drt , 4 '  
Y , W  : r; j . a i ~ c ? t . .  , l t  me:trifc!s bere   SPY^ and m4ny others tr ied .  
These arc, r!T 4csc:.5e(i  *- : 5 4 n t  . :.cport 
Y.L.hm S C ~  void r;ee e !:me ; ~ r r  t your  HaL,othis --- project work? 
V , R d  : ' fez-, .e .~~ycr;i?' : i t  rvbu l a b  i:gn* trap continuation a t  the 
end of t h i c  scaFnri and u : i :  e:thex s t o p  or  leduce the vork, Por 
pheromone t app  I nF P r l  t end 0 -on r I n u e  f o r  one more year and then 
( ISSIP~F f he t a A ,rr : ' k e  b t t !  r be : e g a r d  t h i s  work as long tera but 
i t  has t o  l ~ ~ s : l f .  : c e , :  
o the projrvct tn r e v i d  hy thr IlrrtomoLbgi8t8 at the llkd of tha 
smron tor the tuturr llm of vork. 
The project ahould be ccmcludd and rorult~ p u b l i r h d .  If  
rmcaamrry a nav project my k propored tor futura conaidrrrtion, 
4. htid eor.r.4 by raport 
: CP- 123(85)IC 
: Studies l e a d i n g  to Jntegrrte6 q o  
umgallclnt on pigcronprr urzl 
chickma inc ludiw the 
ruguntrtion of natural 
control elements. 
S. 81 t h u r m t h u  prarantd thr project progrerr reptt for rrriov. 
t.V.lsia r Dr. H. V. Prwrr of MU, Prrbhuli hrr done awcallmt vork on 
NPV md hrr rtmdrrdiaed the method for preparation o f  NW 
rurpnrlon. The result8 of trirlr conducted on f r rwrr  field8 
clearly rhov high ef f icrcy in con trollfrq Eeliothir and obtaining 
highor yirldr. I augaeat ICRISAT collrborrta8 vith 6im 8nd utill88 
hi8 expclrtlro to speed up the work on NPV. 
8.8itbumtbam I It is r good rugge8tion. We should conribor thir 
if ve und~rtrke further rerearch on biocontrol at ICRISAT. 
C.8.1Sv.t r Whrt vrr  the differrnce of mathodology of porticlba 
rpplicrtlon followed rt ICRISAT and at Coiabrtore for NPV 
rppllcrt ion? 
S . $ i t W t h l l r .  ; : ~ d c ~ p t  :r,a0 VC. aCt~:e;ec a o c z c  u:..fora coverage. 
C.8.Prmr : Do VQ need to test different trchniques of prticide 
rpplicr t ion? 
$.%itbumntbu : Yes, this is being considered. 
R ~ l e r  : h a t  cxrctlv i s  the objective o f  reararch on 
aeonoaic thresholds? Is i t  to provide a basis for rasearch by NARS 
or is i t  to provide thresholds by use of farmers? 
S . S i t h m m t h u :  I t  is now directed for scientists. 
U,C.S&rr : Vhrt is the degree of Heliothis prrasitiartion by 
Tt ichoprmw on dif ferent  pigeonpea cultivars? 
S.Sithuuntham : It is as high as 30 - 70% in laboratory, but ve 
should ascer rain in f ield t e s t s .  
IAVm lbrrr r Ylrta dtttarrrrrcar La prtcent prruitin at lurrrr! 
am rtrirturt vr rwceptibla vrrtatlar rXlplXficul'tly d i f f a m t  ucd 
cmld  pou urplrla rwraw for tb, ditfrnarcw? 
S.Si-tlwut tar, t b r  ditfanullc2aa w r a  a i p i f i l u n t  k tv-  r 
pair vbwr pool& over 8 ~ 0 0 n a r  Caqmrimm of .o- pairaof  
t-iatcat mdrwcaptibla ic in progruo. Diff8rur~rc.e my ba 
u d  - I. araimra poplatiom duuity dtffaramcu. 
J. l .WiUim I Bau 8 you d m g i q  yoyr thrwt tovarda pa8t 
re8taturca conrihrin( tbr decirioa to concantrrta on p r t  
tarirturce. You ray that you vill ba intrssityiw rifortr on hort 
plant rcrirturcr. 
So 8i t: t Vr brlmcr i t  vhilr roviriry tha ptojectr. 
C . 3 c b a n a  t In v i w  of incrrrrd amphaair in p i  aonpaa imprw-t f m early datarmi~ta Largo a d d ,  dewrrly p antad c r o p ,  vhiah 
vould ba incruringly attractive to inractr, vhrt i a  y w r  rtratrgr 
via-r-via hor t plant tarirturco md ura of  inmc t icidar . 
V , l t w d  t Inrwticida raacrrch vill kuvr to continua u r abort tarn 
rolutioa but hort plant rrrirturcr a r t  be thr low t a n  # o d e  
o It i r  darirrble to hrvr collaborrtlon v i t h  MU on NPV. 
Ttn vork plan rhould be i~provcld tding rqpetionr from dirrcwrion 
high1 igh t 8 .  
4 .  mid crarraJ by F.oort r June 1985 - J w u ~ ~  1966 
a 1 1 feel the rwrganlrrtion of th i r  project i a  m c u u r y .  
A t  prrcrnt t h  wrk la not dividd properly kt- th tuo 
t a t  ( 8 8  B )  0 logicrl cholca would k either (I) 
era vira dlvtrlon (pl#eonpa/chickper) or ( 2 )  mat-vl80 l i r i a i o n  
( k E o c k i r / p o d l l y ) ,  1 prrlar thr kttar. liner hort p h t  
rarlo turae vrr rrcoplrd ra a u j o t  arm a t  rarutch, r a ) ~ ~ ~ r  thir 
14 dma t b  kttrt 
WQ vork rr r t r u r  and the ptrrrnt divirion of $ S t  dmllv 
vtth a l l  hoot p l ~ t  rarirtmcr (1m) a c t m l n g  u\d $1 coatrAkrtl~ 
8 fly rwprrti#a in tha reoorrch on wchuriau of raabtrac4 to  
hu provd produet ivr. Ilovever, u va rrr -icy .om 
rrraurcoa t o  Urn i t  right ba productive to rllocrtr In #cr.lwrain# 
of a uturitq pigeonpar, vhich I D  uinly podf ly  rcnmia( in 
sorthorn fndir to 38, ve vill conrtdar thir. 
b ,V ,L ia~  It ir rtrtod that vhan rarirtrnt md rurcaptibla vera in 
010111) pro%imi ty  the diftmrrncaa i n  pad d u q a  dirinirh. O b v h u l y ,  
tbo ro8irturcr lo rrroclrted with lovar ptefarance for eg# lryiq 
in rroirtant cultivrrr under field condi tionr. Bar thir bwn 
terted in the laboratory? Vhrt vill hrppon if rrrirturt piwnprr 
l a  grovn on large rcale? Any plan to conduct ruch ucperlwntr? 
h a  tho ro8iaturcr stand all over Xndir? There vet8 8- doubtr 
r#pre,ad rt the -put meting on this topic. 
#.S.htmf: hverrl laboratory trrtr vrra also conducted, but i n  
field condi t ion8 larval rigtrt ion f r w  tha nrifibouriag 
plurtr/plotr vrr recorded. Mir vrr evidant froa thr truupareacy 
on larval counts from the brushed/unbrushad tovt.  In both the 
rituatlonr the larval number vat almast aqurl. ?or the 
cdrptabili ty and pet f orunce of our rasis tan t sources, we conductad 
multiloeation tests.  
3.8.9111im: 1 f i n d  that the oxganisrtion/divltion of 
serponrlbility berueen these scientists i s  confusing. Can you 
explri n? 
9 . ~ 8  L. h twt  kl# ~ d i  m, twdnu ot timu 
mtrtlil. dknl r c m i r ( l  irrolvro pod mtlwtw tdb: all 
pwtr. Dr. S i t W t h  i a  orrr padfly erprrmt. k Bwlr with tLw 
k&+tart ate. of  thir inrrlret rrrwl bitforracto kt- rotrtuat 
ral macaptible mtcrlrl. We rot& u r t a t  
A Van W t  m c i q  vtrkly my give battar e m d i t i o ~ ~  tor 
kliotkJ8 serll~in# but r a w t o  do not clwrly #bm thia. Ik 
ripifiuat diffrrvracar La kl othlls k t v m  fCC KH6 cmd 
Iru\i@@t$ $t (UhtM ( v m )  611 e 8 1 8 @  $ M I ~ # R ~ ~ $ o u I  (if(@- 
mtr oboatvod k t v m  pl~t8-a temte tw~-&ftatmta plmta i a  3 - 
4 w e @  (82183, 43/84). 
S t  We taoted (OI3O s u meloria rpaut d 4OW m u  7 *vLdqW apecia( and rr &re fwod iipiflcmt d l t  r r a n c r  i n  krar 
d u y e  ( X )  o f  t k  rerirtmt/~~c~ptIbla aelactiom $8 all 
cuabiartianr* The vide rpciq ktvnn plrntr liritr the lrrvrl 
mvamat frm plrnt  to plurt urd that a n b e a o  the pnei#i#r  of  our 
#See t ion, 
b i d  8iw r thir rrfrrr to NPI-Munich work. Vould 7m ti& to 
be mro rpocific with r a r p t  to th roault, oo, at-liaal 
canrtituanta tagrrdin# tha rarhtmcr rrdmiamt 
8 htmf a A bioch*rilt Mt. ?. Walnar, vetking on chi- 
rt Ntl-Hunich hrr irolrtod certrin volr t i l r  &mica la  ttm t& 
rwirtmt and rureaptible cultivrtl urd 8 tmtiy thw tsr 
b l i o t h i r  r t t r r c t I l r c y  In tha Irbarrtory. btrilad trrultr rtr 
n-iitd. Mr. ? o a r  i a n o v  completing hia Ph.0. rad w 
amit hi8 theair. 
D , C . l l r u w ;  Tout dmonrt tr t ion of  rntibJori8 to Wliothia ir 
i g r u r i v a .  Bovever, I muld l ih to  knew vhtbar  ~ m ( ~ d p ~ a  (irrturr grriri) or uwrr grain. Thr tvo typrr ot grain vould 
produce d i f  frrent rrrul t a .  
S t f  In t h i r  t a r t  I have ~ 8 8 d  u t u r ~ d  dry 8-8 o f  
)i#ao#pu eo l l ec td  f roa  rralatant md rurcrptiblr cul tlvrrr. 
o the obrarvrtianr on rprcing and ri#rrtion effactr k crit ical ly 
u d e  . 
fh. work plan should be extended to cover tha above points' 
h i d  8ingh pnmntod tho project p rgrmr  report 
C . ( t d u r #  r Vh.t i r  tha proportion of -1.r k i w  m a l y d  la 
tha Diochulrtry laboratory which rre part of mrwrcb pmjmt8 la  
rbich lou ate directly i n v o l v d  u projoct aclmtirta,  u; 
vith tbora uulyr i r  d o ~  ar a rerviea f u i l i t y ?  
b i d  lie 1 Routine u u l y r ~ r  i r  baa by rocwrcb 
Eli urrlyre a l l  t h  rmpler receivrd Ctor t& -tic brdrtccrr Wit 
vlba Pulrer Improvamnt Proarm, whethat va rrcr directly L8Volved u 
peojut  8cLantirtr or ar r rervice. 
C.- I Do you th ink  that you rhould r r r t t i c t  yaw effbrta 
ts mmpler v)Hte you are directly iavolvd i n  a r-cb moject? 
Qlrid 8- t W r ~ v e r  crit ical  rarlyrir i r  r q u i r d ,  I r t t d  
ta that* hrviccr m l y r a r  are bring dona henever memuy* Ye 
U* not mcountcrrin# any problem at thir rtqcr. Ilhr w t w  la 
uorkily rratirtactotily . 
J. t * lb#  a (1) W t i a e  urrlyrir of rupl8s is not the job of r rmaarch 
acirntirt  and i t  should be carried out by re8earcb ur;ocirtu 
or laboratory a88i8 tm ts.  
(2) Vhat t y p  of field t r ia ls  are r q u i r d  to obtain a 8uplu 
for protein urrlytir? 
h i d  8- a (1) I urn that the routiaa uulyr is  rhoul4 be bonr by m c h  
urocia t r r ,  md i t  i r  king dona. (2) Several environmental factors play m important role i n  pratein 
contat  of 8 4 s .  bwvar ,  ranking of ganotypu for protaia 
content rcuins  the r u r  i n  sample8 collected from dltfemrt  
locations. 
1 .  : Breediu lines vith protein cosrtmt lover tbm tbe 
stradrtd check cultivrrs are not considerod fot advmeiw. 
F , W  r 
(1) Did you iwluda rt.&bub c)+cL, c u l t i v u 8  l a  our uprr lvat t  
accclp t urc* . 
I (2) k wation Iwi W ma& on ailllcy qua i t y  r#1 
(1) 0. ba-tacluda chack cultlru Iraipri. 
(2) We do mt havo .UCLI inf~nlltiem im m i l l i ~  qrrrlfty o vrCl krrr, 
not yrtt 8tud.rdir.d r procwlure to rtdy tbll;r opecte.  Va 
bow to do r o w  uork in tha neat  future. 
? 1 -1.0 i8 8 d-mt vhrm YOU ~0Llact r.116 -1.8 fr# 
dlfterant anvironmmta wZarr you hsva l n t a ~ t i e n  on roil tactor8 
includiw loirture r w i u a .  Urge vrrlab$llty in rallni ty vltbin r 
rubplot is voll knovn rt Uirar, urd I have obrarvd rim1l.r 
variability vith tarpact to roil moirturr rt Gvalior. T b m  
influence protain contant of the wed. 
O r i d  S i q b  Yea, I urcn 
krrui 8%- 1 Bbv many plurta arm wod for collecti~ a 
ruplet Yh.t i r  tho rm#e of coefficient of variation in your 
axperiwntr? Boo u n y  ropllcatlonr rro u r d t  
m i d  Si* 2 Ye do not colloet ramplar from lndivlbusl plant , .  
Sampler are collectd rf tor harvert and urcrlymod for oath 
replicatad plot reparately . N w b e c  of rapllcrtio~ are 
approxiutaly throe and variation vithin field repllcatloar for 
protein contant is around 20%. 
R.3-tb.n r (comaant) Studlor rro bein8 carried out to obtain 
inforution on conrumor preforrnce and rccepturco. Information on 
proportion of chickpa utilized as flour, vholr reed or dh.1 18 not 
vilablo. There arr no uniform milling procdurer m d  tho affect 
of milling on protein quality vra not invoatigrtad in dotail. Soam 
of  thoao rrpoctt need to be invortlgat.d in 1986. 
o kkrtionrbip k t v m  tha r r v i r ~ t a l  factor: (rail tutilx , 7 ,  
.oi@turr, ralinity) udl variation In protein level# in gmw%-pr#r 
k rorka out #-king M l p  from hlae ~granomiata. 
o &ad  -la8 a180 can be obtained frm A l l  India Cmrdin t.4 
?ulw Improvauat Projact rloo(: v i t b  th ~#lviroammtrl 6rta f r 
rnrlyrir of protaia to #at r batter plcture a t  protein i n  
differant f b f $ A T  limr in the coordinrted trial8 and other 
coatdinrtin@ countriar. 
Procdurar for rturdrrdirrtian to rtudy milling q d i t y  
(percantye of racovery, protaia lor8.r) be evo1w.d. 
th vork plan rhould be improved from t h  point of r1.r of 
dircumrion highlight$. 
r tawt lgr to  boat plurt  t-irtmm 
in chickpea u r i q  chrrierl/ 
b8ac&ricrl wrthodr. 
s 
4 .  hriod e m r o d  by rwpott : July 1905 - Drcemkr 1985 
5.  DI.corriaa 
8.C. Sbrrr : the project titla ia v w a .  I8 t b  mait- 
ralrtd to dirarre, insect or both. If I t  rafarr to  dirroe, vbat 
are thr diraarrr baing d e a l t  v i t h ?  
1. J tha  : The rtirturcr i s  r r l r t d  to ch1ckp.a u i l t .  
6. bimmaiaa 8igbllghta . 
o Tit10 t o  ind icate  v i l t  diraarr. 
The diaarre ' v i l t '  bo spaclfied i n  t i t l a .  
1, ?reject r Iru Project 
2. tmject Titla (proporad) t Camplan e o l l u  t ion, rvrlurt iaa 
and u t r l g l q  md g e w t i u l  
iarr8tigrtim. 
: K . B .  Singh 
Por t-doc torrl tollov 
5.  Mkcwlloa : Nil 
6. Di ia6 IlQhligbtr : Nil 
7 .  tioar. : Work p l u m e d  k crtried out 
D.C.?rrir pteaoatd tho project pmgrrrr rapart. 
J.?. lbrr r Bov much vaight do you put on rarultr of trirh vbara 
Cll'r rrr 29.2, 2 7 J ,  or B l . t X ,  whan you #at CV'I 011 12 or 13% rt 
taIuT.  
D.C. hria r Sow tiws we are forced to ure trimla vl th C V f r  
arowrd 3OX - obviourly with row  care-but i f  mrvatrl trial8 live 
rimilmr taaultr rvanthoyb thoy her* around 30% wa cur l i v e  t h  
row confidencr. Obviowly with 89% CV vrr vould #ire thr rrmltr 
na might. 
U. $1- I (1) Ir the trial on C x t on protein contrnt m #apuate 
orw or i t  is a part of othr trirlc? (2) vht rpacific rrou uadrr 
utilitation are you p l u m i n g  that need ba rtudiad? (3) vith then 
rctivities in mind, I think, biachomirtry unit rhould ba lnvolvd, 
But it b r  not h e n  liatd. Would you lib to c a r r a t  on Mr.  
D.C. luir t (1) Thir ia a rprcial trial  but comactod with tha 
project b r d i n g  for pmtmtn* P-106(89)XC. (2) m e a t  pamuit 
rtudiar but add fermentation productr utd f e d  unl prrh r .ore 
rort m high protein and re#.tabl.s. (3) Detiaitaly, bioe&.iatry 
abauld k involvad but thtlli h u  h e n  don. throyh th. #-if i c  
b t d i n g  projects. 
J .  t I f rwl  that an intarnational food quality trial 
inrolving ur array of food product8 ptaparod out o f  p i  
vould be uref ul to popularlte i t . tbia could be baa p u  S""" la to 
adaptation trial in coumtries vhrre pigempaa ia baing inttoducd 
for the first ti-. I !  
#.A. mn W: 
(1) kportr 'having caepileda rhould road "bve beat' 
(2) Pure r d  of liner wmr road of pure linoa? 
(3) fadantifid for p r r e l o e  .ultipliationa 
"idanti tied for rol..r."? 




(3) Idantitid a8 proairing. 
(4) Variour yancier. 
3.1, karrr r I vondor vhether DC? hur my plum to ibmtifp and 
bring trrinmr from South-krt-him countrio8 to ImUT 80 that 
thay 8rt 8xpor.d to thir crop. 
D.C. tuia r Tor, va hrve plurr to Identify rucb trainmar. 
8 r I our biocbaiatry unit ir lookiq into tbr 
prrptrtion of fermncrtion productr of pigaonpau? 
0.  Sillgh t Not yrt, but ve plan to include there u p c t o  in our 
proj oc t . 
'I. L. t Mir ir the tiw v r  rhould capitalite on ruch ptoductr. 
8. 8 i t k L l l l t h .  t The Advanced Canter for micul turd 
Hicrobiologyr of T.N.A.U. , Coimbrtore, u y  be r uroful collrborrtor 
for rtudior on utilirrtion of pigeonpeu for fenrmtrtion prodktr ,  
0.0. Puir I Good idor. Va vill follov 1 t up. 
o Torting uterirlr in nevar urd unconvontionrrl arur  k triod 
rlow vith the rrrry of food productr preparod out of p w p a a  
for popularirrtion of the crop. 
o Bioch8mirtry unit my try fermentation productr of p l l n # p m  .Dd 
this vork my have coordination vith mictobiolol~ w i t  of 
T.N.A.U., Coimbrtore. 
o It is desirable to train wriculturrl scisntirtr from S o u t b - h t  
A8i.n countri8s to get exporure of thir crop. 
Thr vork plans be frprovod based on diacusrion hlgbllghtr~ 
t brelopwnt of rhart burrtian 
cultivarr Mb 8uptSar b c d i q g  
liwr tar 8trbility wad grain 
pssduc r i an 
S.C.Cuptr prraentd the project pro~reaa raport. 
1.1. I tou my cb&lider includirq tho rrtooleMbil1 ty u om 
of the abjwtive which rt pra@ent ir not mmh rppcrurt. 
SbC. Cugta I Bocrure of thr occurtrnce of frort rlmat avaq yrar 
rz I ,  i t $8  ditf icult to acrwn tha 1imr for ~atoaubility~ 
Ve have trid thir dutlng 1983 uid 1984 but .oat cntrier Ltillod of 
frort. All rultilocrtion trial8 of marly type8 are conducted rt 
trturchatu for atudying tbir porforwrrca in rultfplr barvrrt by 
rrtooning and this rhould help ur in idmtifying linrr with high 
rrtoanrbiity. Ve v i l l  pay rare rttrntion on this rt P a t m b r u .  
C. Jobamme r Vhat is the r+amon for 203 tlwa higbt yirldr of 
p1gcranp.u at Birrr than at Paturchrru. 
SoC. Wpta t hinly tempotature and photoprrriod aftactr. 
1. I+d t lor historic remona the rhort duration project bo cnu 
b r d a r  vho is situated at lisrr. EJov ve turav that rhort duration 
pi8oonp.a has big potmtial in  routbarn Indir urd rlrlnhrtt 
particularly for wlti-harvests. I suggert that the project rbould 
have tvo distinct objectives (1) to produce cultivrrr for 
north Indir to f i t  in with vhert, and (2) r different t y p  for 
routkrn Indir and elsevhare for rrtoonability. It rigbt b ur8ful 
for mother breeder bared rt Prtmcheru to take rerponribility for 
the project md to select for mltihrrvrrt. 
S.C. 6upu : Yes, I. agree* Dr. K.C. Jrin rhll ba rpndi .bout 
20% of his ti- on tbis  project at  Paturchoru. loitir "r ly, tha 
linen in uultilocrtion t r i a l s  cur be acraaned for ratoolubility. 
ilhis is already i n  progr- uld vill receive incrrued rttmtion. 
0. S;huw : Bov appropriate i s  the object ive of rtudying tha 
gmet tc parameters sep8r8tel). in u r l y  rturi ty brlytwdr?, 1 t 
vill briny out snly the rnvitsawntd e t r r  r&t uu tk 
characterr vhome genetk parametar8 u e  l i b 4  to k inflWIK"A6 by 
t h  c#rvitonutnt? 
8.C. QlOtr a Mrt ptunolagieal ch.ractrrr u, influamad by the 
onvlrorurnrt ud 80 vlll b. their #amtic p.rUIWorr. 
I . J .  W i t c o d .  r A well besignod brooding )r+lru vill alvayr 
#emrrta inforution on variour g a m i c  -tor# and, f t?ink, 
tbre i r  bo n d  o f  pluurrlmg speciflc utpetlmtr for thir purpore. 
J.S. lsnnt : V h . 7  Is about thr fewtic r*ritturca of tW &rLy 
high yirlding lines to inreet pettr? b v e  there been any rtudier 
conductd on the inrecticid* w e  on tbere Itnwt 
S.C. (9upta r There .re genotypic diffetmcer there liner for 
rerirtmce to inrect pertr and revere1 11- r n  prortriq. 
r Flrld trial8 on inrecticide ute brvr 
aonductod at Patrnchru urd Bi~ar, 3 to 4 rprayr of iamcticidoa 
vara found very effective in controllia(t tba peaca. 
8. St- t leu have m t i o n d  that bradial lime w i l l  k roaitotod 
for grain qurllty chrractrrirtic~r. Bou u a y  1hcu w i l l  k 
evaluted tor thare chrrrcteriatic8 in 1986t 
8.C. Qlrptr I I t  m y  b. around 60 liner, going to AICII? Ud ICUtSAT 
lultilocrtion tertr. 
T.L. Iw t Ve vill pay .ore attantion to our vork oa ibort 
dutrtion piponpear at ICRISAT C8nt.r and 1 loo& into t h  
y.rmomicrl aapctr such 88 ratoonrbility and r ~ p a a o  to 
phorphorur . 
3.8. krnr a Vork on wtly pigoonpeu ir dam at Biarr .  Vht are 
your abrmrvrtionr regardirq their terponre to phorphotw .ad o t h r  
~ ~ t t i . ~ t l ) *  
?.S. CL.rrbuP r Wo studies have bwn cmducted an r.rpwma to 
orphorub rt Bfs8r. Only pot experimntr have km done at 
Center where ve have obrervd r o w  respare. 
Siagb : Bxperioents at  Bisar did rhov a cmuidetrble 
maidwl effect of p i g m p e u  to the rubmquent crop in tan ,  of 
Iltr-. 
I.?. Saxam : A t  the r-jonrl station of JWI(W at bruar, 4 rtudy 
oa tk rrrponre of early pigeonpus to irrigation and pbo~lrpborur i 8  
currently under progrerr, and district interaetiool betmen 
irrigation and levels of phosphotur could k o b ~ r r s d  v i r u i l l y .  
J.S. karu : Dws Dr. . Saxem have m y  p l u m  to cOOduct 
yrwmmicrl exprinnts on pigconpeas at ilirsrrr. 
t : . Arihra has such p l u m .  
l. L. Tar, vr rurt ha*+ fluu l o t  aueh atudllil ~rt Riw, 
A rr IL.r*ll: In the p r r v i w  I n - l o w  Revlev, i t  v u  ruqutad 
to put tbr vord 'rtrbilltyt bolore 'hi* ylrld4 I n  tb* 
of the p r o j w t ,  r h t  i r  yeur nrctim to i t ?  Y&t m 
5 robuco vlbitr Wad ICtL I?? u 4  all  th *a. ( i v )  qwli t # t b * ?  
8 t 1 agrm with tba pciority La votdia(. m &va 
b r a - c r o r r l w  proeru for XCt t  87 uad will look in to  tlu 
pwll t r t l v r  charrct r r r  mrr c r i t i u l l y .  
I.#. QIuLur : Ur r r e q n l r r  that that.@ 18 r nrrd to atudy tba 
rerpanrr of  pig~onpor to pborphorur but f j r l d r  rt eur i u u  hrvr 
brrn dumpad vith l o t  at phorph0rw ud w don't mt tba rarpoau. 
? r m t r f  f i r td8 ,  on the o t h r  hurd, appear t o  br daficlmt I8 
phaa phorur . 
1.L.  kar I that i r  no rxcuae for ~t dalw my vork orr rrrrpmor to  
phorphorur . Ur nhould f ind out wrnr md vrym to rccorplLI&b 8ucb 
wrk. & I rak tar ruuart iana,  
3.8. h w u  t (1) I f  there 1, no rerponre to t ,  vby do wa 4~ ly t 
trrtllirrrm i n  the t i r l d o t  ( 2 )  Do va rar lyar  tbr r o l l  for P &tor@ 
a t r r t i n g  m experimnt? (3) A8 y r o ~ f r t a ,  you rhouid mrk i n  
vrrioum tnvironwntc, includint ULrrr. ( 4 )  Uork oa ? lr l o r t l y  
c a n t i m i  t o  wdiur-maturity lroup md rhould ba axtrndrd to lrrly 
t Y P 8  * 
C. Iohuwm I Ye hrvr  p r ~ j e c t  t o  t d rn t i f y  md d l a v i r t r  ~inorrl  
nutrient dr f re ienc i r r ,  r r g l c i r l l y  I n  r r l r t i o n  to urly pi##npw, 
o Attention k paid t o  e b r t  durrt lon c u l t i v r r r  (a)  t@ 
typo8 for ~ i q l e  hamrat for k r t h  India  t o  f i t  wit lrducr *oat 
rotation md ( b )  rultihtvrrt md r r t o o ~ b l l l t y  t y p r  t o  f i t  l a  
Sauth Indir ad elrcrvhare* 
o Uork on rrrpoorr t o  phwphorour, other nutrimta and y r o 8 0 ~ i a l  
u p a c t r  mad to  be intrrulttd a t  htrncheru Md Ilirr. 8ucb 
r tudiar  rhould have P r n r l y r i a  d r t r  k t o r r  md af ter  the crop. 
? r tudler  for early typrr mod Intcmrtt'ild. 
Tho project should hrvr r.ph.#la on point8 of d l rewr ioa  
highZifit8. 
: DevEagont of rsdtw durrtfon 
cultivrra urd r u p r ~ o r  
liner for stability and grain 
prdut t ion. 
3 .  Praject Sciont i a t (8 )  t K.Cb Jain 
W . V .  R d d y  
S.S. htref 
K,C. Jaln prarun tod the  project progrcrr rrpott 
D, S&N I Data in table ir very interertlng md rquirra 
furthrr thinking. C 11, though rurceptibls to SH and wi l t ,  gave 
h$@r t yield. Vhrt happaned to rank 2,3,  and 47 Vberr do va p 
from hate rr far as wbiur-mturing Siaer rze concsned? I8 t h u e  
8 , w t h i n #  hrppanine vith regard to tk'e relrtionrbip bat- ylr ld  
utd dl rarrs rcrr i r t mce? 
L C .  Jain 1 The direrre rrtingr rrr fror diseara ourrerlrr, 
whararr the yisldr rre fror normal f irldr vhere the spread of 
diaarrar vrr not enough. Combining disrare rerlrtmce v i a  yield8 
a t  par vlth chckr Is r rigniticurt rchi*vcwrnt. 
R,JI Witembe 8 there my sxmple of r vrr ir ty  k i a g  
{dent i f id  for release vl th direare reslst.nce but lov yield? 
I 
6.C. k i n  : Thrre I8  one example. 
J.S. karrr : Is i t  frir ta coaprre tbs yield d r t r  direare 
trtlngs from two different fields? 
&,C. Jaia 8 ,  i t  is I T h em is nothing vrong in thir. 
V : It is not frir to c#prrs the yields of rtuceptible 
ch8ckr in the rick plots rr the checks are l a O X  killed. 
Nrui  Sin@ : The presentat ion of yield md diaerre percentage8 
$me@ to be reasmrble (or least b;U1 altarmative), sfnca onn would 
not like to conduct trial for yield I n  sick plo ts  nor for d i r w  
tesistmce under full protect ion. 
D.C. ?aria : AICQIP has set up these trials to identify tbe k r t  
utrriala vi t h  disease resistance. 
t. L. kaa : Should ve nat Lai t lrta r batk=cteu ptogru i a  ordar 
to incorporato v i l e  rrsisturccr i n  C 11, the higheat yieldat. 
R.C. J8in I Yes, ve vill do. 
J.?. n#r : Tho yield f i p m r  tat  C 11 rrr #Ivan u 2978 kg/b 
and 2744 b/hr w d a r  diruaa frw conditionr, but vbur grolwn in 
pratlcidr t r m  r t m ,  only g r w  920 k3iha. Yield fiturea rhould br 
rerliatic md rota rrlrtd to axpoctd di8rcre conditionr. Uhat i r  
the figure the f r rwr  cm axpact in hi8 field? 
L C .  Jcin r kt preaant, tho rvrraga yialdr In Zndlr ate around 
7 0 0  b/hr. Tho yiold trparted i n  pwtidde-tree rrrr ir ririlrc to 
farwte1  firlda aituatlon. Thrrrforo, vr  arm trying to corrbino 
a inrac t rea ir tmca into high yialding brcbroundr, ruch r# 
C '11. 
C, J- s vbt vill ba rrlrtivo amphaair on rcrdiw duration 
bredin4 i n  view of Frayt# recomndrtion of 80% rfforta on early 
burrtion and in viev of Intention to reraen under lntaroroppifl 
vi  th rorghur? 
R.C. Jain r Dr. H.R. Rro i r  doing acra8nlng of elita liner under 
intarcropping si tur t ion. 
l i e  r Thir project v i l l  continuo to recalva amphaair on 
developing daterainr te md dirrrre rerirtm t cultivrrr with 
rccaptablr yield#. Tvo-third8 of our total rffortr vill go to 
early type#. 
0 .  P i  r Dr. Jain hrr 0.2 undryr on marly type@. 
0 It would br k t  ter to initiate a v i l t  re~i8trnce program for 
C 11, the highest yielder. 
o Developfng determinate and dis~are r8rirtcnc6 cultivrrr n o d  
enphaais for d i u m  maturity group. 
The vork plan rhould consider the ddircurrion highlight$ 
z Developwnt o f  long durr t tan 
cultivrrr and b-iw 
populrtianr for atability 
and grain product im. 
4. hriod  eorarmd by report . 1984 - 1985 
Wa opocific dircurrlon held. 
o Select ion procerr be fo11oved for June-July and S o p t u k x  
p l a n t  in##.  
Tb8 relection process k folloved for tvo planting drtea. 
I bvelopmont ot tlybrtde unl tbalr 
tead product ion t ecb lo l l y .  
3. ?reject & i r t i r t ( r )  ! K.B. W o r m  
n.v. m d y  
K. b.Sur8nr prorantad tho project progrorr reprt . 
H.V. kJdl : Should ve not flrat tart tho hybrid8 ktorr 
convrra ion. 
It.@. r Mo, i t  vtll take auch more longrr to procnd tbt 
wry. 
D.C. luir 4 Should read yancier not taka tha convorr~on work? 
K.8. .rllru 1 Sod rgmciar are rlao doing tho eonvarrion vork, 
R*J. Vit- r Our rolationahip vi th private rood yyanciar uy ba 
quite ranritive ta  our rrlctionahip vith ICM! 
T.L. .1H : The Director Canaral has ud8 I t  cloar i n  tha 
IW-IQtlSAT Conittee meting that XCRISAT uterirlr cur ba freely 
s h r e d  vith anyone intererted in it. 
J o t .  b a a  : Are you lookina at  the potantirl of arcond cropIratoon 
in hybrid pigaonpcl.8 to #at mra raturn fro8 initial higb coating 
of hybrid a d ?  
K.I. : I appreciate tho suggwtion. At prorant vo don't 
have any hybrid which docla well in paninrulrr India. Onco ve gat 
ruch hybrldr ve will look into such porribilitioa. 
t. : 00 you think tht t h  praaent 10v yiald love18 of 
hybrids can be detrimental to the rccrptrbllity of brttar hybrid8 
producad later on? 
D ? a  : flybrid pigeonper v i l  probably W e  thdr u r k  under 
high production r y s t c u  vhere trrwrr are villing to put tnputa 
ruch u 8018 crop md for vegetabr production. 
R,J. V f t &  : Po you h v r  a rat of ul+ liner vhfcb are w r o  
htrrotic in hybrid coabimtionr? 
g.8. SUOM : NO, we don't have such set. 
@.A. van lfhrarrr bov much mtrr yie ld  ir  r q u i r d  it# bybrlbm to 
c#pcrrrrte t h  wtrr cort iavolvd In 8 d  ptoductim? 
I,). h s a n  t No, v8don"t  b r a  my #ucb r r t i u t e r  u yat. 
o Yield potantirl for hybrid# br triad a t  higher l avo l r  o f  
mm#illWnt rr role crop and tor reg8trble production. 
o I l r t i u t o a  o f  hybrid r d  cortr  md aconomic returar o f  
cultivrtfon be worked out. 
Th4 vork plan rhoold t r lu care o f  dircuarion high l i f i t r .  
2 .  )rOj.~t t i t l e  z l twdiq for rpwirl  trai to (nev 
rariabili ry, hi#h protein, 
vqatablr typal) + 
Rl  b. 3urma prarentad the projec t pro#rerr rrpor t . 
t 8 I Yhrt i r  tha dlrtribution of protein vithin tha red 
(cotylrrdon, vatrur apicotyl), doar i t  c b m p  v l th  red aha ,  md 
hov dmr i t  affect brooding tor lrtle # d a d  h iah  protein typoat 
U. Sf* i Thirrrpacth8rnot h n r t u d 4 e d  but vhat we hrvr 
r tudid  the protrin f t r c t i o ~ t i o n  of cotyledon8 urd ~ b v 0 8  and 
obrorvcd conridmrrble d i  f fmrancer In t he  protain uka-up of the84 
cwpnen t 8 ,  
W. Sin& i vhrt are the 8nvironnntrl frctorr that affect the 
protein content of the #&a? 
K.D. Suam : b o t h ,  balor~uad rbove-ground environarntrl trctora. 
D.C. ?aria : I would l i b  t o  omphrrize that high protein ahort 
duration pigmonpar could br tha u t r t i a l  for r break-through for 
pigeonper in S . E .  A # i 8  for i t  could ba ~ 8 d  88 8 direct 
replacement for  soybamr. I vould thereform encourage that 
upharis be given to  breeding r high protein early duration 
pfg@Otip88* 
It. J u h m t h a  : 
(1) I k l h v e  that you intludd hidden chrck ruplw vhan you hd 
your supler amlyrod in  biochrirtry lab. Bov v u  the 
preclrion of amlysjr i n  thrrr! c k k  roplrr? 
( 2 )  Your c a n t m / v i w s  rqarding the cooperation e x t u d d  by 
b i o c h i r t  ry i n  u u l y a i q  your r u p l e a ?  
K.B. sums : 
(1) Yea, w do incude b l i d  in  the maples 8ant for protein 
uulysir Overall w a r e  88 t l r f l d  vitb thopreciriaaof tho 
protein ertimates. ( 2 )  Ve have u, excellent coo).rrtion and k e l p  troll biochomictry. 
3.8. W r  : lave you b t u d l c d  the u i n o  acid pcotile of h l f i  
protein liner? 
U. Sim : ?as, ve are not lasing th8 q w l i t y  
acid# on account o f  high ptotrin in such linae. 
of u i n o  
J . 8 .  lurmr 1 Bov the  dirtributlan of ptot  ,. vari s v h tha 
removal of husk d u r i w  milling? Any rtudy on has? 
U. Singh : Ve dc, use ptotein in cotyledon-povder in mill 
Large ramplea are n8.d.d t o t  mere praci8e rare8 m n z .  
J.S. Ummr I P .  Rrumndrn h a  boen l i r t d  rr r projact acaantirt 
in thir project. Hav is that cooplcratlon? Ars va rrploit ng 8ood 
#nrmplrrm 1 h e r  in the breading program? 
. : Va are cooperating by vay of supplying potential 
germplrrr linen md vlld rpecier? 
K.8. S u a u  t Ve h a w  picked-up mort promirina germplarm tor our 
brsoding program. 
J.S. krnnr r Is GltU rvrre about the work on mid-rmur l ty  group 
being done rt Cvalior? 
P. : Yes, ve are concucting trirlt on rid-and aid la te  
mtor ir lr  a t  Cvrlror. 
J.S. Kmnr : I vould like to s t a t e  here thrt eaph-rir on v y a t  ble 
type8 Is jugtifled and high protein murt b+ ~ncorporatd in 
vegetable typar a 
T.L.  kM : Sugar content. in vegetable typar is very in{% . tant 
md ve rhould not lose i t  vhile improving on other aspaat8 In the 
va#etrble typo#. 
J.S. I;urulrr : Vhrt maturity group i :  vmgetable type8 yo>*., are 
interested in. 
K.B. Suens V t  vrnt  more of vegetable * y p s  in early u t y r l t y  
group. The pod harvest i n  September m y  be ids. rl propxi cl ... for 
.the frrwrr. 
8 .  b : I suggested pigeonpea breeding to g ~ v e  rncr~:u.d  
priority to Africa. I hope breeders vill do. Droueht resistance, 
high protein, vegetable types etc. u y  brr e x t r c ~ l y  urcful in 
African eontlnent.  Posting ICRISAT rtrff at  rclw of the l rportmt 
locations may h e l p  a great deal in thir rrgsrd. 
Y.L. nGor : We have done our best in this regard. Ue have been 
sending various nurseries to u n y  countries k n  Africa. Tvo sta!f 
members v i l l  be sent to  participate i n  the vorkrhop in Kenya. The 
important point is thrt the response vill have to cow itor that 
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1. S.(lhruhm prenen ted the project progrero report . 
C,K. Wgt low do you propore rcreen for lovar b u a  tuprrrtum. 
T.5. QI.uhns by grrminrtion terponrr at dlffrrent teaprtrturar. 
C.R. 08gr Exporirnce elrrvhere hrr indicated thrt rtudim on &a#@ 
tcnptrturor have provided very urcrful lntonrt lon In roM cropr 
8uch a8 Millat ,  Parnut e t c . ,  v h r r o n  in othat crop8 i t  hU not bwn 
80 urrful. A thrrul gradient plrtr var urad for thit prporr in 
Sot t inghar. 
J.N. hrceckt The objact iver of the project are entirrly talrt.6 
to temperature and light. This inforution i r  not indicated In the 
project title. Thr title nClimrtic rdrptation in pigoonpoa 18 
airlording and should perhrpr k changed to include the koy vbrdr 
l i g h t  and temperature. I rr rlro not clear vhy vork on 
#olrritrtion COHI into t h i 8  project? 
8 ekruhat Thr project it essentially on cliutic frctorr 
ether than thore of srlinity, vat~rlogging and draught vhich have 
h e n  covered under separate prajec t s. Inclusion of rolrritrtion 
hrs bean ~rrentirlly done ro study the iaptoved growth of p i g w a p u  
18 8 rerult of aolrrization. 
J.S. knnrr: Are you moving in the right direction, conrid*ting 
the future of pigeonpara and its extantion to nrv rrrrr? 
1 . S .  Q.uhn: A conriderrblr emphasis in our project8 hn been 
f Ivan to the vork on undrrstrnding c l i u t i c  liritrtiont vhich rrr Ikaly to rf feet pigeonpars in the never rrers. If there are uma 
aterr vhich require particular attention, but have not bmn 
conridered in our projects, ve vill velcora suggettionr on tbm. 
C. JohuLllcrr; Cold tolcrrnce in pigeonpea will be useful trait in 
extanding i t  to the rice based cropping systems since pigeonper 
does not grov well at man temperatures less than 20 C. In 
Cvrlior ve plan to screen for cold tolerance by art i f ic ial ly  
extending the day length I n  the v i n t c r  season. 
D.C. ?rslrt f have r tmw c tr to rwltrr 
?it*tly, there it a n d  to fit our matarid i a t o  t t i a 8  kiy 
brw10p.d in r tot  r cropping qrt-  urd 0 t h ~  
cropping ryrtemr. 
k c d l y ,  to u t d  plpoap.. iato ar .nu va M.d to b.n type8 
which gtw under cool tamperaturea and rlro vbiah rill flavor a d  
@at pods rt iov tempcrrtutes a8 Dr. Chauhm a t r t d  aarliar. 
nitdly, crocy tho aarly uturlty type@ tkrrr rrr typw vhich U a  
.ate nearly annual than othrrr vhich rheuld Iw a8ruiA.d a8 tbey u y  
partition nore of their dry mat tat into yield vhrra only one crop 
Ubd ROC wltiple brrvert ir required. b 
Ii-r V* have initirtod dircu#rion, ad plurnin,g for 
taatlng wid* ranga of pigaonpor #rnotyper undor t 
(1) Rice trllovr in Octobor-Jururry planttngr 
(2) m i - a r i d  to arid conditions in kjarthan L Africa uadar 
rrlnfrd corwlitionr. 
A -tint var held vith pbyrlology group and Dr. Morfo of (3)lrru OII 
January 27 on thfr rubjact. 
A .  a You naad to atudy tho root corvtition kt- 
tha component cropr in 4n intarcropped rituation 4lon.g with tha 
eeapwition tor Itght. 
A .  8 You aentiond that vary little grovth and dry uttat 
production hrr occurrod k l o v  20 C maan tmpatrtura b m d  on 
poelod data from diffmtmnt aoulnl; dator. Did you ralrte 
tuparrture to phyriology , m d  than to dry uttart 
While paoling data, did you conridor thr offact of photoperiod, and 
other vrrirtionr in unagemnt factor8 ruck a8 plant danrity? Thir 
ir important particularly tor dry utter production. 
Y.S. Cbruha: Since ve included only valuer fro. early #omtypo 
ICPL 87 and mrt of the axperiwnts vere conducted at IC-ltIIMT, the 
correlation htveen mean temperature and d8yr to maturity v u  net 
rignificmt. 8+nce terpc(.rature, througb dry8 to uturfty, n y  not 
have contributed ao much to total dry utter production u lucb 
through its direct influence. Correlation with rolrr radiation d 
TDW produced vas also poor. Other cxperiinentrl conditionr dSd not 
vary much except in spacing but considering the pluticlty St h u  
shovnover the populatians its contribution vaa liritrd, Va 
recognirt the need to syrt*utically invrrtigata thir since i t  i r  
an important attribute in pigeonp+r rbrptrtion. The rrlatioarhip 
ktvcen  tcmparature and growth of  pigeonpea is in conflrmity v i t h  
observations u d e  in controlled conditions a t  DSlR Nuv 2.al-d. 
C.W. ma I u referring to (v )  of tha ~ o r k  plan for #rrt m. 
lCav optirur i #  optima in  agronomic pratict. O p t i u  h 1  of 
yronollic input can be determid im th. bani* of target output md 
I vbethet this .rp.ct hrr been coaribard? 
I.#. OjrJuat In our aperimonts we u e  trylw to approuh the 
ylold plrtmu by rpplying vattous -tory Md rwa-lanetoq inputa. 
Mn-monetary inputr should not pore r ujor difficulty to the 
f m m r r * .  ?or other inputr, cost - f i t  rrtio vill k an 
important conridrration bafore thair adoption. Bconoaistr may look 
into there aspects. 
R .  Muallart Vhy 18 the objective to datermine yield 
levels of pi#eonpr included T 
C. JlrknPrnt Tho role of tho biological rcienttrt 18 to ptabuca 
antira reaponre curve# for the v a r i w  growth factors. Tbm, th8r 
cur be evrlwted by oconoaiatr to deterainr optinu ecaaomic 
inputr, which a urully a a level that would give laam tbur 
winu yirld (duo to the Lav of Diainirhlng Roturnr). It ir a180 
inrttuetive to knov tha yield potanti81 of any crop to uork out tba 
rcopa tor improving i t ,  in rolrtion to current on-farm yield#. 
6. Pi@cl~uioa Uighli&tr t 
o t1g.onp.a adaptation rtudioa requ1r.d for South Asia and 8outb 
Bart Asia to f i t  in heat and rice bard croppiq ryr# 
a kong ttw early maturity typar there are rypar  vhlch err .or@ 
nwrly uvrual than otherr vhich should be e x m i n d  o thuy'uy 
partition more of their dry utter into yield vhere only om 
crop urd not multiple harvest is requird. 
0 In c u r  of pig.onpea/sorghum Intercropr soot compotitlen to k 
takan into recount. 
work plurr t o  ba improvd in the light of discussion highlight#. 
1. S.Chrhrn prerantd the projac t ptogrrrr tapor t 
krva Singbt Wrtarlo~inl: probl-s in pigeonper au, k 
propr uronoric prrct icrr 1ik1 p l a t  in( on ridgar, broad Ye: 
rddition to looking tor vrtarlouing rarirtmt vrriatiea, hlah $4 
r long rarm program. 
T.8. Cbtbmt I y r e a  v i t h  you tht unageaant cur grrcrtly raduor 
vrtarlouing but momatiwr continuour rrinr crarta narr r n u r o b i c  
r i  turtionr in the rail. Undrr ruch candi tionr, tolaruraa tor 
urtarlogglng in r genotypa could turthar anrura r gaod crop. 
T.L. - 8  IrpprrcirtrDr. k m u n  Singhtr carrnt. UQ ern 
reduce vatorlogging and thr smvrrity of certain phytoprtho#enr by 
devrloplng appropr la t r u m g e w n  t prrc t icor . 
I. k t b r u r r :  I rugeart that you l ive  .or@ attantion to 
wchaniru r e l r t d  to vatrrlogging than to thoro ralrtad to drought 
rarirturcr, at loart initfrlly. Tho roaron 8 ,  thara a twrr 
wchuriru controlling tarlsturcr to vrtarloggi~, and with tho 
available llferrtutr i t  i 8  clear that nore pro#raar can ba rchievad 
i n  this rraa.  Also I vould like to knov what kind of 
correspondence do you gat h tvaen vatatlogging rerirtwrcr md 
drought resistance in the liner you obarrvd. 
D.C. a :  Tha line ICPL 304 Ir drought tolerant urd apparmntly 
flooding tolerant. 
7 . .  buulun: I am not sure i f  va can gmraaralitr the ralationrhip 
on the basis of one exaaple. Ve ought to bare this on r rango of 
genotypes. 
We are indeed initiating ruse rtudiar to undrrrtmd th+ buir for 
vaterloggfng tolercnca in fev genotypes that vr have identified. 
I. hotbum: l o  .rat w a r ,  w rre in tatwtad  13 FMIC: of tb 
crappin# v a t u  rr  r rhola, in  vhich pige0np.r i 8  r coqwwr~t, 
rrthr thm in role  crops. Y o u  will invariably find W 18 h t m t  
i n  c u 8  of m r l y  p l w p m a ,  but tbia inforrrtion i a  of 1.u 
importance t b  thrt on tbe ayatm rr a vholr. 
8 .  - t  &rly pigwnpeu are ~snerrlly grovn u r rols crop 
only. Thur i t  ir rauotubla  to t&e their water u r  efficiency 18 
ruch. I y r c n  with you when i t  cowl8 to d l u m  urd t u t u r i a g  
pi#mp.rr, vkich are # tom rr mired cropr. 
o h c h u r i r u  ralrtod to vr t rr lou ing  be rtudied .  Liner auitrble  
for both wrtrrlagging md drought tolarurce my be idu~tifiul. 
o Pigamps t y p r  to1 tcrd for r ice  frllovr uy hrva tolerurce to 
vrterlogging. Collaction of garmplrrr of there t y g a  i r  
dar 1 rrble. 
The vork plan8 rhould be Improved from the point of v iev  of  
d i rcur r lon  highlighto.  
3 *  hojrr t t  rc iat i r t ( r )  J . V . D . K .  U w r r  b o  
D C  I v i s h  to gat an tho r r c o t d  the rrparimont Dr.ltuMr 
llro h u  corrducted vhere tvo gonorat ion8 o f  relactin4 from hi#h uld 
lov ndulrtlng t y p r  indicrtin4 that the diffarmca8 bat- t b  
nodulrtion of plants within tho r gootypa rra dua to t b  
curvirawnt. The fnforutlon iror tho rxperiwnt rhould b. rbla to 
toll us how u n y  p l a n t #  r rquirad to ramova plant  to plmt 
variation due ta rnvlronwnt so that grnotypic diffrrmcar cur k 
canfidontly idantiffed. 
S1tqh: Project8 like rcrmrnfn~ ganotypar for symbiotic 
effciency urd rrrlrtmcr; t o  d-r by nodula rating Lnroctr r ta  of 
long torn nature rnd g~netic difforoncar may be confoundad vith 
mvironwntrl effecta eonriderrbly. 
kther, ve rhould consider #tving priority to the rtudiar on 
incrorring ryrbiot i c  ef f iclency under riceufrllowa urd arid rreu. 
J . V . D . I .  llurrr ka: Our praliainrry rtudirr on 
rice-fallour Indicated g ~ o d  scow for 
grovth of plga0np.r through ~hlzobiua inoculrtion. Drtrilod 
rtudier, hovever, are rrlquirea an the occurrrmccr o t  pfgeonp.. 
rhizobia, responses to Rhizobium inoculation, tlhlgabium mttrin 
difforances. I t  any. i n r l c i f i l l o v ~  In a rmnge-o-onwntr. 
Studies on symbiotic nitrwm fixation unbar drawht will br da6lt 
vi th under project number P-108(63)XC. 
9. bod: I would suggest ve should f i r ~ t  drtarminr vbatber nodulr 
d u y e  rffectr plant gravth and yield. If i t  d m ,  than ur rbauld 
screen germplasr far raslstmcr. 
'!'he pot u t h o d  of lnoculrting thir insect md so rtudyiq p u t #  
vith or vtthoor d r u g e  rhrt was initiated by Dr. Si$hamtbur 
rhould k used before embarkine upon field ecrerning vhich will br 
difficult a d  expansive. 
f u mll rbora t iq  r i th  Dr. b i t h n r a t h  ir th pot r t d y  ud vm 
rill t b  porribllity of win# the pot t d m i q w  tor 
rcunwljlnl of pi- germplurr for d i f  tw-mnum im bodde -. 
I. lo-: T& tartilircer war at tdelawy m u w  fcor your 
r l J b  vo 1.2 to 2.0 )Y grain per 1. This i a  too lov, .ab 
aottahly net accrptrblr. You nod to  %& at my# ot hca8o)ag 
IU i t  you plan mro =rch i n  thir rrrs, 
' I . .  lb f r r t i l i r a t  u l ~  rfficioncy ir leu h w a  
tba pi-- i n  this oxpclrimmnt vrr para raiafod. Thin d d  k
hiwt d r  irri6rt.d cooditfoaa. Futtbet, I v i a  to clurify t b t  
t h  win objottiva of thir 8tudy 18 ooly t o  Lnar -tbu nltrogrn 
mmly by nodular ir to m t  tba mitt- r r r q u i v t r  of 
th crop to provldm optimum yicrldr unbar field o d l  tioar. ibir ir ,  
# ~ t  to rw& u a pratica to taxutr .  
. 8 Pot ucp8timwAt m8y not bo adaqwte for d+tat.hill;l t h  
-ti- t q u i t w t  of  n1trw.a I[ortilirat by pi--? 
Jw'IwD*Ie bo: mi8 point v u  a l r d y  d i ~ d  0t1i.r b 
tibe owrioa. Tb. pot rtudier cut give uo ur id- o t  th nitragam 
bndr of pi-- ud hov lnrch thir i r  wt by th m i o t i c  M 
LSut$oo* 
b .  1 Ye noad to revirw thir r t  program lovrl becaw 8ovarrl 
plat8 wre r a i d  during discwrionr. 
o ?r$ority k #ivm t o  study rymbiotic rfficirocy mdu rim 
tallon i n  a ruyFcr of mvironwntr. 
o kdubtion ir  confouadd to plant, a b r  of d u l c r  ovrr taat 
' lrryth or root u r r  m i g h t  giva k t t e r  
o  It  i r  bei table t o  rereen gemplurr for babulo by 
l i n l l i a  .n2utta .od also relate tba to y i d  Mr .  
Fork plan to taka care of sugg-tion. i n  d i r e m i o o  hi&li@tr. 
Q L h r u  r ' Ih t  rbould k our r t n t  for inrctield. applimtloo 
wimt  podfly? I8 thlr ur qua l y  important prrt,  mt to ll. 
urimsrt 
F -
8.UtbQYlt.h r llav i t  Ir krrrd om patiodicr.1 rprr  r.  hrt .. - 
rbould ctplora thapooaibilityof c m t r i c t l ~ a p r y r  mitorial  
W o r  mt ia t i r r  which t u i a t / rmtd  podtly attack. I;r 
C.I.QI( r Tbra is r rral porribility of pupal rurvlvr l  durw tbr 
d v  n w o a  kccsur rhdd rrau brrva twpcrature 1045% kZov tba 
l a t h 1  trynraturo quoted ( l O ( o ) C ) .  
8.a-fbr 8 Tbir poaelbly exi8tr md m w i l l  ibvwti 8ta but 
ppp.r rra rarely f o r d  outrida pod8 cnd churcrr of g i r l  i n  
&odd uau ara ramtaw 
f 
rll*L.Tamja t I n  your rr8irturccr m h m i r r  rtudilrr, hrva you look4 
into ratpbologicrl characterr a# r factor urocirtad vith podtly 
rer ir turca? 
S.SitklYltbr t Ye8 , va 1mkd rt of thara both morphological 
a d  ~t ruc tur+ l ,  but no chatrcter 1 urocirtad ecrorr rcrtr of 
m t y p l r r *  
C.1.- Rm : You have rhuvn that upper lathal thrrrhald ir  
SO(o)C. Yh.n you exparad pupae at 40(o)C, did you conridrr the 
p r i  b l l i  t y  of dieprurcr induct ion? 
g . S i f 4 M l t b m  : We disectlrd the pupw r f t a t  6 vwlu and d a t a m i d  
tba mottali ty froa noa-errr#iag pupae* 
Qrid SiqLh : Apsrt from wlublr nugar, 8wotlil othor c 
rucb u total nitrogen, rolubla nitrwen, crudrr and 
cocllpoubdr mre daterrind In rwccrptibla Md ra r i r twt  lime But 
dlf formcu vete rpprrrcrt i n  the total rolubla rugrra. 
S.Sitbmmtbm 3 Yea, this need8 -tion. 
S. U i  t Y e ,  vary t.~u)tly tbece are a couple of 
publicat iwu. 
lkLIr S l a # z A f t e r  confirming tbt, for oviporitionrl 
noaptafarunce, roluble ru#rtr are involved i n  the wchaim of  
rarirtulce to podfly, hov confident are you about tb rtrbilitp of 
rerirtaace empound to reriatmce to Beliothir. 
Thcl biochcllicrl rrwctr of votk on mechanirn of rerlrtmee my -11 
k placed In project C-126 prercmtd by Dr. Jubwutbur. 
B.bitbmmt&. r The probability of rtrbili ty of ruiatmce to 
podfly rcmu qurl ,  if not .or. to that of Ikliotbir. 
The biochuicrl rrpectr are k t w  looked at by biocbw;irtrl va how 
to intrruify further. 
Q Pupation outride pod and in ahadad rrarr be invartigrtd. 
o Clon coordinrt ion of blochamirtr in antibiorir r t u d i ~  k wda. 
Thir u y  b. rtudid in project C-126(85)IC. 
T h m  point8 in dircursion highlights be contiderd to i-wa the 
mrk plm. 
2. t ro j rc t  Mtl. r Study rccw of tho trctorr rffwtiry 
t h  grain qwli ty of p i ~ n p m .  
Wid Singh prraentod the project  pro#raar report. 
D * Q a R . w  r Thr quality wrt ba drtrtminrd aorplrtaly by 
u u l y r i n 4  the rrlno rcid content a t e .  and r o r r  of the vork on 
nutri  tionrl qwli t y  18 bot tor m t r u r t d  to other inrtitutiolul. 
b i d  Siagb I Such A vork ir not dlf t l cul  t and va rrr capable of  
doiw with prrclrlon. 
J . I . Y L l l i m  t Veto  dlttrrancr in protain llnrr ri#taSt ieult?  
O r i d  8 i q h  ! The diffarencr ktvarn high md low protein linar r r r  
large md rtgnlticant. 
o Studies on qurllty to include amino rcid profile. 
Work plan. b. carr ied  taking account of 8uggnatlon# In direuraion 
high1 ighr . 
t Biological evaluation of d r u r c d /  
pre-ralaua eul t ivrtr  darrlopd by 
crop hprovrwnt program. 
3 .  ? m j ~ ~ t  8 ~ i a t i 8 t  1 A. Jubumthur 
4 .  hriod m r m d  by report r Jmurrry 1985 - Drcamkr 198S 
6 ,  Df88wriorr Righligbt8 r N i l  
Work planned be carried out. 
3* Project #ciartlat(r) r P. Rcrmrndan 
4 .  Pmriod coverod by rapart : January 1985 to I h c m h r  1985 
P. Ramanandan preaantrd the projrct pro#rara towrt, 
K.B.2k#au t Vhrt abut thr 68 ptoaiaiag l i ~ r  I d a n t i f i d  for 
photoperiod inrcnritivity? 
P. Rammadm I The nethodology of rcremning germplam tor 
photopariod raactton m d  pronirin~ linmr identitiad by date of 
plantin8 trfalr arr furthar tasted under rxtandad photoperiod. 
Sf@ t l%ero l a  need of tartin8 thm liner under controllod 
onvlronwnt and porriblr coop.ration of phyriologirr i n  thir 
rcro*ning. 
M.n. rrwrctr& 1 I Urlcorr the aug#aatlon. 
B.A. rm Itbm#a: Vhethar lov viabill ty of roma rccrrrlolrs would 
cauam r mhift in the population? 
?. -I ;NOW batter atorage facilities are exi8ting and 
dangar of gonetic dr i f t  is not charm. 
OaLu Sf& t fiov about the rtability of parforunca of high 
yielding garuplaam limrl v gorr liner from grrmplarn barn 
promotd to yiald trial'#? 
K.C. J a b  i Wcay s o - d e d  high yieldiw germpl8rm liner have bean 
tartad by me in repfic~tad trial8 and none was found outrtmding. 
p. Part1c:ulrrly i n  long duration plguinpea brwding 
project  .or germplucl linalsatlectiona h v e  given axcaptioo.lly 
high yield. 
J.S. ltunnr : there is wed of conducting joint yiald trial8 by m d  
GRU groups. 
ora~.dww w o q r  103 ~ r f i o a n  
o n ~ d r l a n  30 lh;~saa pur hr~u~aias o p n l ~ u f  plnoqr uwld ~ J Q A  manaw 
* & I ~ ~ @ J J P  SIWJJI O a U l  VJ81UO pU8 sU#J$@P 183J38f183@ 
ecqrr;nr qaln p a r e r  q roulf (rtqwlt puw ~ u r ~ u ~ s a i )  #tJf@J801d o 
r Cullec t ion of germplr~m of 
pigran- and ralrtad 
k f m i n r r  
t.Rram.nQ8n pre8ented tho roject pro#raar r a p t  md rl#o 
m n t l o n d  about hirr recent co ! laction trip to Uart Africa. 
1 . J m h a n t h n  r Mov rbout pi#eonpar curnina induatriar in Wart 
Indlor? 
t.- I C~nnina indurtrler are axcallant md moat o f  the 
rupar utkotr #ell cmnd pi#aonprar. 
3.8.  Ramvat f Vhrt rbout tho collection plan in South and 
South-art Aair? 
P. hmmndur t Thir &rub ir lov In tha priority lirt. 
J.S. W a r  8 Vhy r collection trip to Cantrrl Uaricr hh(L8 ban 
plannad when rimllrr trip h a  barn u d a  to thr C&ribbew rrcantly? 
o It 18 darirablr to dircurr tho collrct ion prlori tier, nrtarial 
intercs tr  v l  t h  the pukaer (pigeonpar) program. 
o Thailand in South East A118 cm be r p r i o r i t y  rrrr. 
o For collection in Indir plans be chrlkrd out in collrborrtion 
vi  th  NBPGR. 
Discussion highlight8 shwld ba brought into future work plm. 
2. trojcct Title r hintcmmc@ and evrlwtioa of 
Cicet gatrplrrr 
-
R a p .  S. Pundir prerented tho project progrerr report 
J.?*HO##: (1) Ir the 'Chickper hrcriptorr' ICRISAT Publication (It ir  not 
lirted in the lrogtrrr Report)? 
(2) 18 the publirhed doacrptor lirt being used rt IUUSAT? 
(3) Are other datr than prrrpost in foru t ion  for 14 058 entrier in 
t ha corpu ter? 
(4) If they rrr, in vhat form? 
R,?.S.Rusdir r Tho chickpar dascriptor~ are publirhed by EBM .in 
c~llrborrtion with ICRISAT end I C A U A .  All thr dercriptorr 
rworded are listed in the dercriptorr juat publirhad. V 8  r8caiv.d 
this publicrtlon only r frv dryr ago m d  thur i t  vrs not l i r t d  in 
tbo progrotr report . Th8 evalurt ion datr on 14 018 rccarrionr ir 
cmputeri tad in retrieverbla form. 
Jl).h8r : When vill the chickpea gcrnplrsr catalog be publithdt 
1,P.S.Pundir : Host o f  tho rnalysis and sumarl8rtion vork hu b w n  
cmpletd. Draft will be roady rhortly. 
I . d . ~ r b r  : The base f a t  the 'Chickpar Dorcriptorr* vere 
davelopcd rt ICRISAT and mostly by RPSP md UGH. Bovavet, it var 
furthrr revi~ved by I C W  and published in collrborrtion vith 
IBPCR. Tha documentrtion vork is in line v l  th dercriptor lirt. 
Vith regard to catalogs, the pigeonpa crtrlog it in 1st draft 
stage. Draft of chickpea catalog vill be ready soon vhich vill bo 
first circulated to a few scientists for their cornntr and 
suggest ions before i t  goes for publication. 
V, R+rd : The ICIRDA chickpm UnJ t produced r chickper catalog 
using ILC numbers. Us rust ensure that ICRISAT cr t r log  croar refer 
to ItC numbers. 
o ICIIYT catalog to h . v ~  crow refermco to ILC numkro troll 
1- catalogb 
Tho puubllcrtlon o f  grr8plaoa c a t d o (  eohould br given hl&h.$t 
ptiori ty. 
2. hoject Title 1 Collection of Cicer -gerrplrrm 
3. Projwt $cicntirr(r) : R.P.S. Pundir 
4. Pariod covatmd by report : January to December 1985 
R.P.S.Pundlr prorented the pra jec t  prograrr report. 
B.3ukmrtbur r Vhen CRU rciontirtr trrvel for colloction of 
grrrplrrn i t  vould be ureful i f  they could mquire with the frrwrr 
on profrtence of particulrr types of cultivrrr. Such data v1,l  
rupplimont lab rnalyrir for quality. 
It vrr decided In chickpor planting dircurrionr that GRU will 
conduct a trial of vrriour reed rite8 and color in a rrplicated 
trial and supply the reed for protein analytir to b o v  tho 
urociation bttvarn protein content and teed type. Uhat ir tha 
porition on t h i r ?  
R.t.8.hradir ; On collrctlon trip8 ve found that w r t  of tho 
farrarr gtov vhrt they prefer. So they vould not h a b h  to give 
my inforution on preferences. They do not grov vhrt they do not 
like. 
V 8  havo grown, in a replicated trial, 25 accessiont coapr$8lng of 
vrtiour 8 .d  sited (8~11-largrat), various reod color8 and typar. 
Thr #rod$ will bc ruppliad to Biochemirtry Unit t o t  protain 
urrlyria rf tor harvest and processing. 
o It ir derirablr that collect ion plans be dircurrod < i  h pulrer 
(chickpor) program for deciding prlori tiar of explorr tion and 
nature of material nardod. 
o Collection plans for India be finrlisrd in collaboration vith 
NBPCR . 
Work plans for this year should be discussed vith the Pulacr 
program. 
Y 
2.  hojact  Titlr t tt)llhn"t-"bf vllid Cicar * : r l " r ~ g t ~ * 1 9  : 
rpo*wb w bn t arrprZ!TE 
hybr id i r r t  ion. 
4 4 i~ 1 '  < * I B ~ .  7s ~ . r ~ ~ ~ ~ ~ ~ ~  * 
3 .  ) tb ) l l~ t  Sciaqti#t(r) t R I P . S a  Pundir 
. q.I i ? i F b + @ # > ( t < i  f%\) lb#&q . &  
4 ,  hriod conrod by rcrpsrt t Jutwry to Dacr~bar  1995 
6 , ; t  ' tr~d?iC kt1 $ 
5. Dircurrioa 1 
Y ' ~ ' i " . ~ - , ,  , A :  f ir l f ibtr@Y ' j  
R.P .S .  hradir ~ r r r r n t a d  the ~ r o j a c t  prorr~88 r a w t t  intornad tbt  
will rpritl t i k g  cart m,- O ~ W '  rn La ktua d 
ricto ti ~im~brvd a m  Etjr rh e t l .  *wrrtdl?tTd! ; 
'&c'caralon, i n  eollrborrclon vlrh thr orhar ohiam. : 
No #pacific dircurnlonr varr held* 
6 .  Dircw8ioa U l f i l  igb t r t N i l  
uotk  plmn lptd8 br errrM oot . 
i r q 
t.hmmdm preoentod tho project p t q t a r r  t e p t t .  
3.l.f.nrrrt I f yrw  to  th i r  vim md r u m a t  that ur, r W  barn r 
r u l l  #twp fot  thir  jobl 
o In nrltilocurtlon t a a t i w  thr data on o n v i m m m t d  r u l r b l u r  
rho t o  k e o l l a c t d  tot  i n t r r p n t r t i o n  o t  rrrrulta rnrl tslt t h i r  
pwporr thrrr i r  noad for involvomonr of otbor d i a ~ l p ~ l ~ ,  
A rU11 roup ahould ba i d a t i f i d  to taka rccouat o t  vrtiw 
rrpootr f ncludine anvlronwntrl vrr irblor i n  r u l t i l o o r t i m  twtiw. 
+Coo#tatlq r c i r n t i r t  ( 7 ( c )  i n  Project outline) 
bt j i t  Sir@ i t  replaced by N . P .  S.xenr #3bm 8ci8ntistr  ( t o  ba couunicrted by R . K .  Aroro) 
R.P.S. Pundit prramtd the projact pro/rerr r@p@tt. 
9. b a d  r I am concrrned that quant t tat ive chrrrctotr vhicrh 
reprerent anvironrwmtrl diif eroncer rr thar than #urotyw 
differancar rsr to t o m  part of tha catalog. Ve hrvo jurt hrrrd 
that protein content for 'Annipti* varirr tron 10120% rocordlaf to 
environment . Surely v8 ahould quote reLrtive to ahaclu, t b t  Cr 
tho yield, heilht rtc., #tarter or larrrr thrn rpproptirta aheab 
grom in the raw trial. Alro, in the IBPClt Dl8criptot l lrt  I t  v u  
ru~rrtrd thrt pest rrriaturcr rhould be crtyor1t.d u pcrteurt 
drrugr. I c-ntml at the dtrtt atya that parcant d urf. in my 
#motyp* i partly a functlon o t  rducod #ureaptib lit& but 
mainly r function of thr, insact papulrtion in the field, UI 8 
rurceptible gmotype my ba 100% or OX d&maged. Ye wrt quota 
rrlatlvr rarlatrncr, 1.. d r w r  in talrtion to e aonttol 
cult ivrr . 
R.t.S.hwlir : Por quntltrtivr chatrctarr drtr ara recorded on 
chrckr rlno vhich rrr plrntrd rt rmdom intrrvsla, DO tho drtr or 
other accrrslont can h related to drta on check cultivrrr $t  
noadad. 
Dirrrse or prst reairtone rcrl~ning ir don8 by the rarpotiva 
dirciplinrr. GRU f r  olonputerizing thr data In grrmplarm data W e  
in vhatrver form (acoraJgradrr/prtcent durgr ) tho drta i a  provldrd 
by the concenred di#cipllna, 
o Vhilt evrlwt ing praplrsa aceearion in mu1 t ilocrt ionr/ovrr 
yerrr, role of m ~ i r o n w n t ,  e m ,  parfa rr rrflrctod cm 
standard check ba used Ear interpretrtion of data dn 
quantitrtivr chrrrcters, 
o Uniformity in reporting data (scoring) and rtrtirtical d a r i g t ~  
be folloved for nsaningful evrlur t ion of germpirsm liner, 
The suggestions contrllnd i n  dfr;culrion highlight# ahould br 
wtr~ of vhl l e  f rplrmtntlng vork plans. 
